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“FOR TEMPERATURE 


This instrument is made in several types, of which two are 
illustrated. 


The large illustration shows the Kent Multelec Mark I! for 
temperature recording and control; this has a 10” wide 
chart, with various ranges up to 1600°C. On a range of 
1000° C. readings within 3° are possible. The instrument 
has bold indicator and setting point scales, and on-and-off 
and proportional control are both available. 


The small illustration shows the temperature indicating- 
controlling Multelec, expressly designed for Furnace Control. 


The characteristic and successful Multelec qualities are all 
retained :—great power and robustness: retention of great 
accuracy due to potentiometric principle. 


George Kent Limited, founded in 1838, were ment of steam, water, gas, air, oil or any other 
the original British makers of the Venturi fluid, whatever the quantity ¢r pressure ; also 
meter in this country, they were also pioneers equipment for controlling flow, temperature, 
of measurement by the orifice method. pressure and level, and for the automatic 





They supply meters for the accurate measure- control of boilers. 
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LEDLOY can be obtained in :— 


ALL STRAIGHT CARBON 
STEELS 


FREE CUTTING STEELS 


FREE CUTTING CASE 
HARDENING STEELS 


It can be heat-treated or case- 
hardened by standardised 
methods. This together with 
the fact that the steel gives 


IMPROVED MACHIN- 
ABILITY OF 25% to 60% 


INCREASED TOOL LIFE 
UP TO 100%, 


without interfering with the 
physical, heat-treatment or 
other properties is, without 
doubt, of infinite advantage 
to users. 
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A Seven-Day Journal 


The Centenary of the Royal Mail Lines 


On Tuesday of last week, September 26th, Royal 
Mail Lines, Ltd.,—celebrated the one hundredth 
birthday of the Royal Mail Line. The event is one 
worthy of record in our pages, for it marks the cen- 
tenary of a British ship-owning company whose 
ships have always embodied the progress made in 
hull design and marine engineering construction. 
The line was founded in the year 1839 by James 
MacQueen, who was born at Crawford, Lanarkshire, 
and after spending some years in Granada, travelled 
in the West Indies and saw the great possibilities of 
a shipping line connecting Great Britain with the 
West Indian Colonies. The Royal Mail Steam 
Packet Company was formed in 1839, and in the 
autumn of that year James MacQueen was appointed 
General Superintendent of Affairs. The charter 
of the company was obtained and a contract was 
arranged with the Admiralty for a complete service of 
steam packets twice in each calendar month from 
the. Bristol Channel and other ports to the West 
Indian Ports. The company raised the sum of 
£1,500,000, and plans were prepared for the building 
of no fewer than seventeen ships, of which fourteen 
were steamers. These vessels were built at the yards 
of Caird and Company, at Greenock, William Pilcher, 
at Northfleet, Morgan and Co., at Bristol, Robert 
Menzies and Sons, at Leith, Thomas and John White, 
at Cowes, Scott and Sons, at Greenock, and 
James McMillan, at Greenock. They were all small 
ships of about 1280 tons. Later ships included the 
“Douro” and “ Esk,’’ some of the first ships to 
cross the Atlantic with screw propulsion. The 
“Orinoco” of 1886 was the first liner belonging to 
the company to be equipped with triple expansion 
machinery. In the first “‘ Andes ”’ triple expansion 
steam engines with exhaust steam turbines were 
employed, and the ‘“ Loch Katrine ”’ was the first 
motor vessel, which was followed in later years by 
the ‘ Asturias” and “ Alcantara.” These ships 
were later converted to steam propulsion with geared 
Parsons’ turbines taking steam from Johnson boilers. 


Shipyard Wages 


On Thursday, September 28th, at a meeting of the 
Shipbuilding Employers’ Federation and of the 
Confederation of Shipbuilding and Engineering 
Unions held at Carlisle, negotiations were concluded 
whereby the wages of shipyard workers are to be 
increased by 2s. per week for time-workers, and by 
4 per cent. for piece-workers, with retrospective 
effect as from the beginning of September. At the 
meeting Mr. A. M. Stephen, the President of the Ship- 
building Employers’ Federation, was the chairman 
of the employers’ representatives, while Mr. J. W. 
Stephenson, the president of the Confederation of 
Shipyard Unions, was the chairman of the workmen’s 
representatives. The terms of the agreement are :— 
(1) The 8s. bonus advance granted to male employees 
21 years of age and over by the 1936, 1937, and 1938 
general wages agreements to be increased to 10s. a 
week, and the corresponding advances to piece- 
workers, amounting to 16 per cent., to be increased 
to 20 per cent. as from the beginning of the first full 
pay week in September, 1939. (2) The advance to 
apply to men whose wages fluctuate with shipbuilding 
and ship repairing wages, but not to men whose 
wages fluctuate with wages in other industries. 
(3) The advance to apply to junior male employees 
in accordance with the agreement between the 
Shipbuilding Employers’ Federation and the Con- 
federation of Shipbuilding and Engineering Unions, 
dated February 17, 1938. 


Scrap Iron and Steel and the Steel Industry 


In the course of his chairman’s address delivered 
on Friday, September 29th, at the thirty-sixth 
ordinary general meeting of Thos. W. Ward, Ltd., 
at Sheffield, Mr. Joseph Ward referred to the firm’s 
large dealings in scrap iron and steel. The industry 
was recognised, he said, as supplying one of the most 
vital raw materials used in the manufacture of iron 
and steel, and its control was a very necessary part 
of the work of the British Iron and Steel Corporation. 
He was still confident that it would be a very wise 
policy for all our steel works to increase largely 
their storage accommodation for scrap so that they 
could augment supplies whenever the opportunity 
occurred. Many of the company’s shipbreaking 
departments were idle on account of lack of tonnage 
for breaking up, and unfortunately, Mr. Ward said, 
the position was not likely to improve under present 
conditions. Mr. George Wood, the assistant manag- 
ing director of the company, who has been lent by 
the company to the Ministry of Supply in connection 
with the control of all scrap iron and steel supplies 
for the industry of the country, also spoke, and dealt 
with the problems presented by control and the 
question of supplies of scrap. Bearing in mind the 
numerous and intricate channels of supply, and the 


large and varied use of scrap, the task presented was, 
Mr. Wood stated, a work of some magnitude. He 
appealed to all those who could, to help in any way 
whatsoever. That, he said, could be done by 
disposing of material they might have in their posses- 
sion, persuading some friend to dispose of his material, 
and seeing that the companies and works in which 
they were interested turned their old material into 
money. Such forms of help could do a national 
service and provide the sinews of war. A plan for 
the collection of all supplies was part of the scheme 
of the Corporation, and it would, he said, be brought 
forward with all vigour as soon as possible. 


Electrical Supply Failures 


THE electricity commissioners have referred 
electricity undertakers to the Provisions 21 (c) of 
the Supply Regulations, 1937, regarding failures of 
supply, and to the revised requirements with regard 
to notification of failures dealt with in their circular 
letter of March 29th, 1939. After further review of 
the position arising from the war emergency point 
of view, and in the light of experience gained since 
the revised requirements came into operation, the 
commissioners have decided to require for the time 
being the notification of failures of the following 
kinds :—Any complete failure of supply, for a period 
of one hour or more, affecting the whole of the 
undertaking ; any failure, for a period of one hour 
or more, of a supply of electricity in bulk, whether 
given or received by the undertakers ; any failure of 
supply, for a period of two hours or more, on any 
part of the high-voltage system of the undertakers 
which affects transforming or converting plants 
having in the aggregate an installed capacity of 
1000 kW. or more, the aggregate installed capacity 
to include only the capacity of the plant required for 
the final transformation or conversion to consumers’ 
voltages ; any other failure of supply, for a period 
of more than twelve hours, on any part of the high- 
voltage system of the undertakers; any failure of 
supply, of whatever duration, due to damage to the 
works of the undertakers consequent upon hostile 
attack. These requirements will have effect as from 
October Ist, 1939, and will continue to apply unless 
and until varied by the Electricity Commissioners. 


Canal Traffic in War Time 


Wirs the changed circumstances of railway and 
road transport, which war time conditions have 
brought into being, it is of interest to record that the 
canals and inland waterways of Great Britain are 
now dealing with a large volume of traffic, much of 
which is foodstuffs. An enquiry which was made 
before the war by the Defence Department of the 
Ministry of Transport, clearly showed that the 
Grand Union Canal and other canal undertakings 
were in a position to deal effectively with large 
tonnages of materials and foodstufis, while the 
warehouse accommodation was ideal for the storage 
of canned foods and other similar commodities. 
There are in our country close upon 2500 miles of 
artificial waterways, and practically all of them have 
been brought into use during the present period of 
emergency. The control which has been brought 
into being has been aimed at co-ordinating to the 
best advantage all the various forms of transport. 
During the Great War canals, it is pointed out, were 
remarkably free from damage caused by air raids. 
The canal which is dealing with the largest share of 
the traffic is the Grand Union, which has two points 
of connections with the river Thames, and serves 
the important areas of industrial England, particularly 
in the Midland areas. 


Lighting Control 


FurRTHER to our Journal note of last week, progress 
is, we understand, being made with a view to better- 
ing the control of lighting in towns and trains 
under black-out conditions. Speaking in the House 
of Commons, Sir John Anderson stated that in the 
matter of the lighting of towns, the electric street 
lighting in Paris was centrally controlled and could 
be extinguished at once when an air raid warning 
was received. In this country, Sir John said, there 
were very few towns with a system of street lighting 
so controlled that it could be extinguished at a 
moment’s notice, and even where that system of 
lighting was installed he was not at present satisfied 
that the balance of advantage lay on the side of 
leaving the lights to be extinguished when the warning 
was received. The whole problem of lighting restric- 
tion was, however, now under review in the light of 
the knowledge which had been gained during these 
first few weeks of experience of black-out conditions. 
He hoped to be in a position to make the results of 
that review known in the near future. On Friday, 
September 29th, it was. announced by the London 
Passenger Transport Board that the standardised 





system of lighting approved by the Home Office for 





use during the black-out hours, when trains are run- 
ning on the open sections of lines, has now been in- 
stalled in all trains on the District Railway, and the 
four Tube Lines, the Northern, Piccadilly, Bakerloo, 
and Central railways. The regulations allow the 
use of three special low-wattage lamps, with the lower 
half of each painted dark blue, to be fitted into each 
railway car. In the tunnel section of the lines the 
full lighting is maintained as in the normal times. 
On the Metropolitan Line some difficulty has been 
experienced in obtaining the special lamps for the 
different rolling stock, but it is hoped to complete 
the installation very soon. With regard to the main- 
line railways, the standardisation of all lighting in 
passenger carriages to meet the Home Office require- 
ments is being carried out as quickly as possible. 
The adaptation of the lights is, however, being 
hindered to some extent by the lack of suitable bulbs, 
and the difficulty of installing emergency lighting 
circuits in the electric trains. 


Allowance when Working at a Height 


AN announcement issued by the Ministry of Labour 
and National Service on Saturday, September 30th, 
concerns the decision of the Industrial Court with 
regard to a claim made by the Scottish Iron and Steel 
Trades Joint Committee for 1d. per hour to be paid 
to craftsmen when employed at a height of 30ft. or 
over from the ground level at the works of the 
members of No. 1 Division, The Iron and Steel 
Trades Employers’ Association. The matter was 
referred to the Industrial Court for settlement in 
accordance with the provisions of the Industrial 
Courts Act, 1919, and parties were heard in Glasgow 
on September 26th, 1939. The work-people covered 
by the reference are maintenance men, that is to say, 
skilled craftsmen who are engaged directly on the 
maintenance, upkeep, and running of steel plants and 
mills referred to in an agreement between the parties 
dated December 21st, 1920, and the number concerned 
is 700 to 800. Evidence was submitted by the parties 
with regard to the remuneration of maintenance 
men in the steel, engineering, and other industries. 
In particular, attention was directed to agreements 
in operation in the engineering trade in the West of 
Scotland providing for an allowance of Id. per hour 
to men working on repairs on certain work at over 
30ft. above ground, and to the minimum rates payable 
to millwrights and skilled fitters engaged on main- 
tenance work on their employers’ plant, namely, 
ld. per hour above the district basis time rate for 
skilled fitters. The Court having given careful 
consideration to the evidence and submissions of 
the parties was satisfied that in the case of the men 
concerned work at a height of 30ft. or over formed 
part of their ordinary and customary duties as 
maintenance men. The Court was also satisfied 
that, provided the rates paid to the men concerned 
were not less than Id. per hour above the recognised 
district basis time rate for new work in their particular 
occupation, e.g. engineers, electricians, blacksmiths, 
boilermakers, no extra rate should be payable for 
work done by them at a height of 30ft. or over, 
‘unless in the case of any particular job the work was 
of an exceptionally dangerous character, in which 
case it should be considered on its merits with a view 
to an extra payment being made. The Court has 
made its award accordingly. 


The Employment Returns 


_Ir is announced by the Secretary to the Ministry 
of Labour and National Service that at September 
1lth, 1939, the numbers of unemployed persons on 
the registers of Employment Exchanges in Great 
Britain were 1,052,218 wholly unemployed, 227,099 
temporarily stopped, and 51,611 normally in casual 
employment, making a total of 1,330,928. This was 
99,236 more than the number on the registers at 
August 14th, 1939, but 467,690 less than at September 
12th, 1938. The total on September llth, 1939, 
comprised 826,811 men, 44,543 boys, 395,243 women, 
and 64,331 girls. There were substantial decreases 
in the numbers unemployed in coalmining, building 
and public works contracting, engineering, ship- 
building and repairing, the iron and steel industry, 
the pottery industry, boot and shoe manufacture, 
and local government service. On the other hand, 
the numbers unemployed increased in hotel and 
boarding house service, entertainments and sport, the 
distributive trades, and the fishing, clothing, furniture, 
printing, motor vehicle, and cotton industries. The 
number of females on the register was swollen by the 
addition of many evacuated women and of others 
offering their services. The principal statistics of 
unemployment will continue to be compiled and 
published, but it will not be possible for the present 
te give certain subsidiary figures such as the analysis 
according to duration of unemployment. The infor- 
mation required for compiling monthly estimates of 
the numbers of insured persons in employment is also 
not available, and this series of figures will therefore 





be discontinued for the present. 
H 
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Scottish Locomotive Experiences 


By E. H. 


LIVESAY 


No. IlI.—L.N.E.R. EDINBURGH AND DUNDEE TRAINS, “P 2” CLASS ENGINES 
(Continued from page 320, Sept. 29th) 


» tag wn are several reasons why my Scottish 
locomotive experiences have been excep- 
tionally interesting, not the least of which is 
because they have given me the opportunity to 
look into the work of various types of engines that 
are somewhat out of the ordinary, and with which 
I had not previously come into contact. The 
L.N.E.R. “K2” and ‘‘K4” classes, which I 
dealt with in the last article, are an illustration of 
this, and the ‘P2,” ‘‘ Mikado” type, to be 
described in this account, is another. Built as 
these engines were for express traffic, they are 
unique in this country, other locomotives with 
this wheel arrangement being tank and freight 
engines, only used for appropriate work. The 
‘““P 2s” were constructed for the Edinburgh and 
Aberdeen express services, which make heavy 
demands on locomotive power, the route being 
notable for steep, continually varying gradients, 
incessant curvature, and numerous speed restric- 
tions. The trains are often heavy, and their 
timing is such that quick acceleration must be 
within the engines’ capabilities, coupled with an 
ability to maintain fairly high average speeds. 
The ‘‘ P 2s ” meet these conditions well, and have 
done fine work between Edinburgh and Aberdeen, 
solving traffic problems that had proved too much 
for the “ Pacific ’’ type engines used previously. 
From Edinburgh to Dundee is 59 miles, and 
heavy gradients are soon met with when one leaves 
the first-named city, 1 in 100 being found before 
Dalmeny is reached, at the south end of the Forth 
Bridge, 10 miles from Waverley Station. Over 
this there is a 40 m.p.h. speed restriction, and after 
clearing it there are 1-75 miles of 1 in 70 down, 
followed by } mile level, restricted to 25 m.p.h., 
and a1 in 94 rise. Then come three “ peaks,” at 
Dalgetty, Dysart, and Lochmuir Box, within the 
first 35 miles, with much inclination in the neigh- 
bourhood of 1 in 100, and some still more severe. 
After Lochmuir, the general trend is downward into 
Dundee, with another “ peak ”’ nearing the Tay 
Bridge, several steep upward pitches, and a few 
brief lengths of level going. There are probably 
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necessary, and a diameter of 6ft. 2in. was adopted, 
with 2lin. cylinders, these dimensions in turn 
requiring increased boiler power, the grate area 
becoming 50 square feet. As this class of engine 
is unique in Great Britain, and I have not dealt 
with the type in any of the preceding articles, it 
is entitled to a more detailed description than 
would otherwise be necessary, so its dimensions 
are given at some length, as follows :— 
L.N.E.R.“ P 2” Class Express Engines 
Wheels : 
Driving, diameter ... 6ft. 2in. 
Leading, diameter... 3ft. 2in. 
Trailing, diameter... 3ft. 8in. 
Cylinders (three) : 
Diameter 2lin. 
Stroke 26in. 
Valves : 
Diameter 9in. 
ee ve oes ea AI 5fin. 
Steam lap: Inside cylinder ook 1gin. 
Outside cylinders ... 1 fin. 
po 5 ee Seamer Nil 
Maximum cut-off... ... ... 65 per cent. 
Walschaerts and Gresley gear 
Boiler : 
Maximum diameter ite 6ft. 5in. 
Length between tube plates... 18ft. Ll jin. 
Tubes : 
SmaH. 121 
Diameter see . 2}in. 
Superheater ... “43 
Diameter 5fin. 
Fire-box : 
Length at top, including combustion 
Ce en ee ee 
Width at boiler centre 5ft. 44in. 
Grate : 
Length on slope ... 7ft. 2in. 
WORE le at) yh 6ft. 11}in. 
Area si 50 sq. ft. 
Heating surface : 
Fire-box 237 sq. ft. 
Tubes 1,354- 2 sq. ft. 
Flues oe, noe 1,122-8 sq. ft. 
Total Evaporative 2,714 sq. fh. 
Superheater 776-5 sq. ft. 
Total ... 3,490-5 sq. ft. 
Steam pressure... ... ...  ... 220 Ib./sq. in. 
Two Ross *‘ Pop ”’ safety valves a 3}in. diameter 
Tractive effort at, 85 per cent. B.P.... 43,462 Ib. 
Factor of adhesion ... ... ... .. 4-06 
Weights, wheel base, &c.... ... ... ... As per drawing 
With one exception, “No. 2005,” “‘ Thane of 
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will be noticed, comes right up to the limits of 
the loading gauge, so the steam collector projec. 
tion—which is really an elongated dome, the rear 
part covering a series of slots in the boiler barre!, 
opening into the front portion, which houses the 
regulator—can cause no air eddies. The safety 
valves are in the forward-reaching “‘ vee” of the 
cab, and the chime whistle is in front of the 
chimney. 

It will be recalled that the class prototype, 
** No. 2001,” ‘! Cock o’ the North,”’ went to France 
in 1934, to be tested on the Vitry plant. Originally, 
this engine had rotary-cam poppet valves, and a 
feed water heater, but these have since been 
removed and Walschaerts gear substituted. The 
completion of the Rugby testing plant will soon 
make such pilgrimages unnecessary, and _ will 
be very greatly to the advantage of British locomo- 
tive theory and practice. 

Attention may be drawn to the adhesion weight 
—s0 tons, far greater than is to be found on any 
other type of British express engine, the outcome 
of the four driving axles. The combination of 
heavy loads, gradients, and quick acceleration 
associated with the services for which these 
engines were designed, had proved too much for 
the ‘ Pacifics”’; an additional driving axle 
was essential, and hence the ‘ Mikados.”’ 

The first run I made with an engine of this class 
was out of Edinburgh on the 4.15 a.m. train, 
‘The Aberdonian,’”’ which was hauled as far as 
Dundee by ‘ No. 2004,” “* Mons Meg,” the load 
being 320 tons gross, Driver McIntosh and Fireman 
Richardson. The weather at the start was rainy, 
with a north-easterly head wind. The reader will 
notice that the ball opened early ; it meant that 
my day began at 3.30 a.m., and I can assure him 
that these runs have often meant a considerable 
amount of endurance on my part, and have some- 
times entailed as much as twenty hours’ activity 
at a stretch. Even though, as an observer, no 
duties other than note taking devolve upon me, 
I admit occasionally becoming so dead sleepy 
before the day is out that my mind has simply 
refused to function, and making observations has 
been a long-drawn-out struggle against somnolence. 
I have fallen asleep more than once, so evidently 
a hard, unyielding perch is no guarantee against 
languor in the cab, and a comfortable seat, such 
as is found on modern L.N.E.R. engines, is not 
necessary to induce it. It is the over-supply of 
oxygen, the warmth, and the vibration that induce 
sleep, and will do so whatever the accommodation 
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LONDON AND NORTH EASTERN RAILWAY P2 “MIKADO” CLASS EXPRESS ENGINE 


not more than a dozen miles of level track in the 
whole distance to Dundee, and curvature is rife. 
The going is complicated by nine speed restrictions, 
from 55 m.p.h. down to as lowas15m.p.h. Train 
loads are heavy, 550 tons sometimes being hauled 
over this difficult route at fairly high speeds. It 
will be seen that the work imposed on the engines 
is no sinecure. Powerful locomotives are essential, 
capable of rapid pick-up, and weather conditions 
add to the severity of the demands made upon 
them, especially in winter, when gales and snow 
are all too common. 

The “‘ P2” class consists of six engines, and is 
a development of the 2-8-2 freight engines built 
in 1925, the first of that wheel formation to run 
in Great Britain. These had driving wheels 


5ft. 2in. in diameter, three cylinders 20in. by 
26in., and a boiler similar to the “ Pacifics,’’ with 
a grate area of 41-25 square feet. For passenger 
service on the Dundee route, with the higher speeds 
that are called for there, larger wheels were 


Fife,” all the ‘‘ P 2s” have Kylchap double blast 
pipes and chimneys, and “ No. 2006,” “ Wolf of 
Badenoch,” has a longer combustion chamber 
than the others, which reduces the tube length in 
that engine to 18ft. After experimenting with 
several kinds of streamlining, the present 
“standard ’’’ type, seen in the illustration, was 
adopted. It is quite effective in lifting the exhaust 
clear of the cab windows, but this ability is only 
relative, as nowadays, with freer blast arrange- 
ments and short cut-off running, down-drifting 
steam is far more troublesome than it used to 
be, when chimneys were higher, and the exhaust 
was generally more vigorous. As to whether it 
seriously reduces wind resistance, I “‘hae ma 
doots,” particularly as the “ P2s”’ were never 
intended to do more than, say, 70 m.p.h. Up to 
that speed, streamlining is more ornamental (save 
the mark !) than useful. The vee-shaped cab front 
makes larger windows possible, and certainly 
improves the look-ahead. The boiler clothing, as 








may be. When I go to France I shall probably 
learn to sleep on my feet, as I have heard rumours 
that no seats whatever are to be found on French 
engines ; so another “experience” will then be 
mine. 

But to resume: Waverley Station was left 
punctually at 4.15 a.m., and as the track in the 
immediate vicinity is level, there was no time 
wasted in picking up speed ; in any case, the load 
was a bagatelle to such a powerful engine as 
“Mons Meg.” There are two tunnels just outside 
Waverley, the Mound (124 yards), followed at 
once by the Haymarket (nearly 1000 yards in 
length), which is on a rising gradient. Thence 
the track is at first level, and then gently uphill 
to Saughton, where a steep drop occurs, and the 
see-saw begins, continuing all the way to Dundee. 
I can give few notes of this first run, as not only 
was it mostly made in the dark, but the Hasler 
Teloc recorder was not in operation, except so 
far as the speed-indicating part of it is concerned. 
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Recordings were to be made on the return to 
Edinburgh, and again on the second trip to Dundee. 
Dalmeny, 9 miles, with one 20 m.p.h. restriction, 
was passed in 13 min. from the start, and then I 
found myself for the first time on the Forth Bridge, 
feeling rather than seeing it, as dawn was only 
just streaking the eastern horjzon ahead. I was 
beginning to note the riding, which I had been 
looking forward to passing judgment upon, on 
this, my first run on an eight-coupled engine in 
this country. I had wondered how an engine 
with a long rigid wheel base—19ft. 6in.—would 
behave on this much-curving route, and was 
pleased to find its action easy. It took the bends 
quite sympathetically, though I could only feel 
them, as it was still dark, and I could not judge 
their magnitude very well. Over the bridge there 
is a speed restriction of 40 m.p.h.; it was taken at 
30, and a steep drop of 1 in 70 at the northern end 
was negotiated, followed by a 25 m.p.h. restriction 
through Inverkeithing. On through Burntisland, 
with another 25 m.p.h. control, and a generally 
rising gradient to a peak at Dysart ; it was then 
down through a 20 m.p.h. limit to Thornton 
Junction, where there is a 15 m.p.h. compulsory 
slack due to a persistent and very serious pit 
subsidence. Then a climb of 4 miles at a little 
over 1 in 100 has to be made to Lochmuir Box, 
after which it is chiefly downhill for 16 miles 
to Leuchars. I could tell that curvature was 
very frequent, and that the speed fluctuated a 
good deal; but I was not specially noting this, 
as I was depending on the Hasler machine to give 
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convenience of the crew, and I always feel a sense 
of satisfaction when I enter one. The fine bucket 
seats, too, bring balm to my sensitive—soul. I 
shall have more to say about this admirable feature 
of modern L.N.E.R. engines a little later in this 
series of articles. Meanwhile, ‘‘Mons Meg” is 
waiting at the head of the train back to Edinburgh, 
with the Hasler tachometer ticking, in readiness 
to make an unimpeachable record of the journey. 
The same crew was in charge, and the load 360 tons 
gross. 

Dundee was left at 8.20 a.m., in a slight drizzle, 
just the thing to upset adhesion, and cause the little 
slipping that occurred. In spite of this, accelera- 
tion was rapid. Up 1 in 74 to the restriction over 
the Tay Bridge, with three-quarter regulator, 
25 per cent. cut-off, and both steam chest and boiler 
pressure equal at 200lb. Over the “ peak” 
4 miles from the start, the speed rose to 60 m.p.h., 
and remained near that figure on the changing, 
but chiefly falling, gradient to the first stop at 
Leuchars, 8 miles in 14 min. Away again on a rise 
of 1 in 160, we were stopped by signal at Dairsie, 
3-5 miles on, afterwards coming to a station halt 
at Cupar, 3 miles south. The line then rises to 
‘peak ”’ at Lochmuir Box, 10 miles, mounted at 
about 50 m.p.h., on half regulator with 25 per cent. 
cut-off. There was a strong side wind, but with a 
shut window, cab comfort was perfect. Even a 
C.P.R. cab, entirely enclosed, is only a little more 
snug than this latest L.N.E.R. type. Down a steep 
decline, through two restrictions, one of 15 m.p.h. 





and the other of 20 m.p.h., in and after Thornton 
Junction respectively, the 
next stop was at Kirk- 
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a complete record on the next northbound trip. 
I knew that 60-70 m.p.h. was reached several 
times, particularly between Lochmuir and 
Leuchars, over which stretch there were two speed 
restrictions of 50 and 55 m.p.h., and I noticed 
“rear-end ”’ sway, evidently due to the draw-bar 
gear between engine and tender needing a little 
attention. At St. Fort, on a rising gradient of 
1 in 100, the speed was 55 m.p.h., and then came 
the passage of the long Tay Bridge, with a 25 m.p.h. 
restriction, after which there was a steep drop 
into Dundee, which was reached on time at 
5.35 a.m., 59 miles in 80 min., an average speed 
of 44-25 m.p.h. It had been an interesting little 
preliminary run, on a strange and outstanding 
class of locomotive; but, of course, it was no 
real test of the engine’s ability, as the load—320 
tons—was little more than half what it is capable 
of handling. The run was non-stop, and the 
timing easy. I was pleased with the action on a 
difficult track, which was so much better than I 
had anticipated, as, when all is said and done, a 
19ft. 6in. rigid wheel base is hardly likely to 
enjoy too much curvature, to which it certainly 
must accommodate itself between Edinburgh and 
Dundee. 


At Dundee a three-hour interval gave me the 
opportunity to look round the engine at the shed, 
and to note any particular points of interest. I 
had been pleased with the comfort and convenience 
of the cab, and with its well-arranged controls, but 
I always have been favourably impressed by this 
on modern L.N.E.R. engines. They undoubtedly 
have the best cabs of any engine on which I have 
ridden in England, and they are the equals of any 
I have had experience of in America, bearing in 
mind the limited loading gauge over here. I make 
no reservations with regard to this. I cannot find 
anything to criticise adversely. The L.N.E.R. cab 
is, in my humble opinion, what a cab ought to be, 








comfortable and well arranged, with a view to the 





caldy, 34 miles in 51 
min., a 40 m.p.h. average, 
with three intermediate 
stops, one signal check to 
20 m.p.h., and four 
restrictions, two being 15 
and 20 m.p.h. This is good 
work, and shows all the 
outstanding _character- 
istics of the engine, which 
are proved, too, by its 
attaining 50 m.p.h. in 
1} miles of level from the 
Dairsie signal stand, and 
60 m.p.h. in less than 2 
miles, when slowing began 
for the Cupar stop. Get- 
ting away again, 60 m.p.h. 
was reached in 1? miles 
of rising gradient, mostly 
1 in 161, the regulator 
being half open, and cut- 
off 25 per cent. There is 
no need to enlarge on these examples of rapid 
pick-up ; acceleration was clearly out of the 
ordinary. No “ Pacific” could equal this sort of 
thing with a 320-ton load, it would seem. 

Leaving Kirkcaldy at 9.16 a.m., 4 min. late, the 
speed rose to 60 m.p.h., when the regulator was 
shut for Kinghorn Tunnel, through which there is 
a 25 m.p.h. restriction ; 1-5 miles on a signal check 
brought it down to 30 m.p.h., and a mile farther, 
a 25 m.p.h. restriction through Burntisland again 
checked us, after which the way should have been 
clear to Edinburgh. But there does not seem to be 
any such thing as a “clear” run on this route ; 
3-5 miles on there was a signal check to 40 m.p.h., 
the speed afterwards rising to 60 m.p.h., only to 
be cut to 25 m.p.h. for the Inverkeithing slowing, 
again to 25 m.p.h. approaching the Forth Bridge, 
and 40 over it. After this it did rise to 68 m.p.h. 
nearing Turnhouse, at the foot of a 1 in 100 dip. 
The Haymarket level stretch was covered at 
55 m.p.h., and the train came to a stand in Waver- 
ley Station at 9.54 a.m., 6 min. late; 59 miles 
in 94 min., 38 m.p.h. This figure is apt to be mis- 
leading. It does not bring out the nine speed 
restrictions, four stops, three signal slowings, and, 
of course, the countless curves and heavy gradients. 
It is a very difficult route, and I think “ Mons 
Meg ”’ did well. 

The 50 square foot grate was apparently quite 
as much as the fireman could handle with anything 
approaching comfort; he worked hard. I had 
noticed a brick at the front of the arch had come 
down, and this probably did not make things any 
easier for him. Brick arches are queer things ; 
for no apparent reason one will give trouble in a 
very short time, while a replica will go on func- 
tioning indefinitely, like the brook. But consider- 
ing what they have to put up with—extreme heat, 
vibration, and so on—it is creditable that they 
stand up as well as they do. I wonder when arch 
tubes are going to be tried over here? They give a 
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better support to the arch, increase circulation 
where it is most likely to be poor, and add to the 
heating surface where every square foot tells most. 

At one point on this run I seized an opportunity 
to get my name up. Thinking I smelt a hot box, 
I called the crew’s attention to it. But my vigilant 
nose went unrewarded, and the only response was 
laughter—we were passing a linoleum factory at 
Kirkcaldy ! 

The long interval for the “turn around” in 
Edinburgh was passed very pleasantly at the 
Haymarket shed, in the company of ‘‘ Mons Meg ” 
and other attractive machines, to say nothing of 
the staff who, as usual, were most courteous and 
informative. I nosed around, seeing what I 
could find, and often trying to see what I could not. 
I was attracted by the light crossheads of modern 
L.N.E.R. engines. Heavy reciprocating parts 
worry me. I recalled the massive type that used 
to be found on C.P.R. engines—a lighter pattern 
is employed now—and was pleased with the very 
different design found on “ Mons Meg.” It would 
be impossible to carry weight cutting farther than 
has been done in this type ; its compact neatness © 
is striking. A fitter told me that 80,000 miles 
have been run with only in. play developing, 
when lubrication has been properly attended to. 
But one run with neglected siphons may do much 
damage, naturally. 

“Mons Meg” was booked for another run to 
Dundee in the afternoon, and left with the 
2.00 p.m. train out of Waverley, the crew being 
Driver McIntosh and Fireman Hardisty, with the 
Hasler apparatus again taking its invaluable 
automatic record. The load was 355 tons gross, 
and the weather by this time set fair. Up the 
very easy rise to Saughton, the regulator was three- 
quarters open, cut-off 25 per cent., s.c.p. 175 Ib., 
and b.p. 210]b.; 64 miles from the start, on 
a 1 in 110 down gradient through Turnhouse, the 
speed was 65 m.p.h., regulator one-quarter, cut-off 
35 per cent., s.c.p. 25 lb., bp. 220 lb. A 
signal check just before Dalmeny brought the 
speed on the Forth Bridge down to 25 m.p.h., 
instead of the permissible 40. On the steep rise 
of 1 in 94 to the Dalgetty “‘ peak,” the regulator 
was three-quarters, cut-off 25 per cent., s.c.p. 
190 1b., boiler pressure 2151b., and the speed 
45 m.p.h., rising to 65 m.p.h. down through 
Aberdour before the Burntisland 25 m.p.h. 
restriction slowed us up. It reached 65 again 
when steam was shut off for the Kirkcaldy stop, 
made at 2.38 p.m. on time, average 41 m.p.h. 
The restart was made on half-regulator, 35 per 
cent. cut-off, and fluctuated over the following 
** see-saw ”’ stretch, with its Dysart and Lochmuir 
“peaks,” to reach 70 m.p.h. down the steep 
Falkland bank, before slowing for the 50 m.p.h. 
Ladybank restriction, which was rather overdone 
by a reduction to 35 m.p.h. Picking up, 70 m.p.h. 
was again reached before Cupar, downhill; after 
Dairsie it remained 65-70 for 4 miles, to the 
Leuchars stop, made at 3.134, } min. early, 25 
miles in 34-5 min., speed 43-5 m.p.h. 

The front-end design of the “P2s” is very 
good, as is well known, the easy curvature and 
ample area of the steam pipes being one of the 
chief features. ‘“‘Mons Meg’s” steam flow is 
evidently extraordinarily free ; so much so that, 
soon after starting from Leuchars with half-regu- 
lator and 25 per cent. cut-off, the steam chest 
pressure has been marked on the record as 5 |b. 
more than the boiler pressure! This looks very 
much like a miracle to me, and it is a phenomenon 
worth making a note of. 

The arrival in Dundee was at 3.28 p.m., | min. 
early, 59 miles in 88 min., average speed 40-25 
m.p.h. with two stops, one signal slowing and nine 
speed restrictions. 

I have apologised before for the absence of 
many notes over some parts of my runs, due to 
the failure of the machine—the human and 

rsonal, not the mechanical. Another instance 
of this must be recorded here. These runs, though 
very interesting, are sometimes by no means all 
beer and skittles, particularly when the period 
covered by them is over-lengthy. At Dundee I 
went to the shed, keen to note anything of interest 
there, but recklessly sat down in the foreman’s 
office to await his arrival. The next thing I 
knew was someone shaking me, and saying “‘ Mons 
Meg ” was ready to pull out again for the station. 
I had been fast asleep in an office chair for an 
hour and a half. The spirit was willing, but the 
flesh was weak; I had already been busy that 
day for twelve hours. 

The return was with a load of 450 tons gross, 
starting from Dundee at 5.42 p.m., 2 min. late, 





and the arrival at Waverley was 7.29 p.m., 6 min. 
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late ; “Mons Meg ’”’ was apparently a little tired, 
too. There were five station stops on this run, 
and the load was the heaviest taken that day, 
so I all the more regret having rather side-stepped 
my duties, and having taken so few notes of a run 
that might well have provided something of 
interest. I contented myself with gathering 
general impressions of happenings inside and 
outside the cab, making no attempt to note down 
details, such as speed, cut-off, and regulator 
position, these having already been dealt with on 
the previous runs. 

The conjugated lever gear for the valve of the 
inside cylinder is an interesting feature of L.N.E.R. 
engines, and something might be written about it 
if space permitted. It obviously works well, any 
little defects that may have existed when it was 
first adopted having long been eliminated. Heavier 
castings for the pivot supports and the use of roller 
bearings at the most important points ensure long 
periods of operation without adjustment, the valve 
action remaining correct. It has been queried 
whether it is possible for the steam distribution 
of the inside cylinder to be the same as in the 
outside pair, but I am not in any position to be 
dogmatic about this, having neither the practical 
knowledge nor experience of its working to warrant 
it. I should much like to see a series of indicator 
cards taken in all three cylinders simultaneously, 
at varying speeds, loads, and cut-offs. No doubt 
this has been done often enough, but the results 
have never come my way, so I have no grounds on 
which to start an argument. I am told that, if 
anything, the inside cylinder is apt to do rather 
more than its fair share, which would seem borne 
out by the slightly longer steam lap allowed to the 
inside valve. I noticed that at starting ‘“‘ Mons 
Meg’s ’ exhaust was heavier on one beat than on 
the following two—which is what put all this into 
my mind—but it was afterwards made clear to me 
that this was probably not due to the valve gear 
at all, but to one of the valves developing a defect 
of a kind that might be found in many piston 
valves, irrespective of what gear actuates them. 
The explanation is too long for this article, and 
anyhow, needs a drawing. 

On this run back to Edinburgh, free from note- 
taking, though perhaps my attention was given 
to less important matters, there were things that 
remain in my memory. The perfect condition of 
the track, for instance; such a contrast, at any 
rate to branch lines in Canada, though main lines 
are well enough cared for there. I thought of 
my vibratory ‘progress over that corrugated 
Albertan railway, described in the first series of 
articles, where there seemed no apparent reason 
for the engine remaining on the metals, and when 
I was really apprehensive lest I should, after all, 
find myself among the many who have been wrecked 
by a permanent wave. Thus far I have always 
carefully avoided this. There would appear to be 
little risk of it in Great Britain—I mean of 
getting off the rails, due to the misbehaviour 
of a locomotive, however likely it may be for 
other reasons. It is very comforting to look ahead 
and see a vista of perfect track flowing towards 
one, nothing an inch out of place—chairs, rails, 
sleepers, and ballast, all looking as though they 
have been put in position with the help of a 
micrometer. I was struck, too, by the evident 
love of the Scottish crews for their country, and 
their knowledge of it, which they were always 
keen to pass on to me. Nothing of interest was 
allowed to go by unnoticed. The gold rivet on the 
Forth Bridge, for instance, driven by King 
Edward VII, then Prince of Wales, glittering in 
the sun, but sure to be missed unless you know 





just where to look for it ; the piles of the old Tay 
Bridge still showing out of the water, ominous 
reminder of the disaster of 1879, when bridge and 
train together fell into the river; the kink in 
Kinghorn Tunnel, explained by the fireman as the 
result of the work being started at both ends 
simultaneously, the bore finally meeting several 
feet out! I wonder if this is true? These and 
many other similar items were brought to my 
attention coming from Dundee, and probably I 
fell asleep once or twice, which is not to be 
wondered at, as our arrival in Edinburgh was at 
7.29 p.m., by which time I had been sixteen hours 
on the move. 

Who or what was ‘“‘ Mons Meg”? A gun, which 
—notwithstanding the assurance of an engine- 
man—was not captured at the Battle of Mons! 
“*Muckle mou’ed Meg ” was cast by a blacksmith 
named McKim, for some warring faction short of 
artillery. It fired granite balls, and its voice was 
so awe-inspiring as to strike terror into friend and 
foe alike. - It was used in the siege of Dumbarton 








(1489), and led to the surrender of Douglas. 
McKim got an estate as a reward. “‘ There’s 
nothing new under the sun”’—clearly an early 
armaments profiteer. His chef-d’euvre is still to 
be found in the Citadel at Edinburgh, but I did 
not see it, as the only “ Mons Meg” that inter. 
ested me lived at Haymarket shed—in my view, 
the hub of the Athens of the North. Her voice, 
thanks to a Kylchap blast pipe and double chimney, 
was so subdued as to be generally inaudible, and 
far less impressive than must have been that of 
her namesake. The days of thunderous exhausts 
are apparently over; at any rate, with most 
engines in this country. Many a driver of engines 
with attenuated chimneys, running into a head 
wind, trying to catch an early sight of a signal 
through a cloud of vapour streaming down over 
the cab, would prefer the voice of his engine to 
be less like that of ‘‘ Whispering Willie,” and more 
like that of ““ Muckle mou’ed Meg.”’ In many ways 
we have to pay toll to the march of Time—this is one. 
(To be continued) 








Some Notes on the Construction of Aqueducts 
By JOHN D. WATSON 
No. I 


OMMONLY alluded to as aqueducts, artificial 
channels for conveying water were regarded as 

a necessity in biblical times, when roads were mere 
tracks, as witness such works in Babylonia, and, 
of course, the Romans were engineers in this 
direction of no mean ability. In many respects 
such works remain what they were, open cuts in 
one part from which the material excavated can 
form an embankment in another, although to-day, 
in place of a long line following a countour, it may 
be cheaper to tunnel and to siphon under a depres- 
sion than to erect a structure over it. Then again 
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FIG. I—LINED AND UNLINED AQUEDUCTS 


such tunnels frequently operate under pressure, 
and the older cut-and-cover work associated with 
masonry in the past is now mainly done in concrete, 
often with the aid of special machinery, and with 
progress in ferro-concrete work, pressure conduits 
of large diameter are permissible, and they may be 
cheaper than those designed for free flow. Some- 
times designated as canals, the open-cut portion 
of an aqueduct may be of large dimensions, 
especially when serving water power or irrigation 
schemes, though they seldom function as canals 
in the accepted sense of the term. 

The initial problem is simple enough. It is one 
of providing a conduit of a sectional area A to 





convey a given volume of water Q at a velocity of 





V feet per second, though to design and carry out 
the work economically in the face of the many 
natural obstacles usually encountered is a matter of 
no mean difficulty, concerning which but few 
general rules can be laid down, though the nature 
of the ground and the initial purpose of the aque- 
duct are perhaps the principal controlling factors. 
For instance, in alluvial plains where the purpose 
is irrigation by a system of canals and feeders from 
the main river, the work is essentially one of exca- 
vating a trapezoidal channel, which to-day can 
be done easily enough by power-driven excavating 
machinery of the appropriate class. If pumping 
is to be avoided or kept down to the minimum, 
however, the available fall may be exceedingly 
small, so that success depends more upon precise 
levelling, estimating the flow under the special 
conditions and taking such steps as are possible 
to avoid silting when the system is at work. 

Such problems are special to irrigation, and are 
not being considered under the present heading. 
In the conveyance of water for power and general 
supply purposes, aqueducts are more often than 
not on high ground as the final part of the conduit 
is generally in the form of pressure pipe, and in the 
case of a power scheme, while the fall is not limited 
to an inconveniently small amount, it has to be laid 
out to retain the water at the maximum elevation 
before being turned into the pipes or penstocks, so 
as to conserve working head. Basically, then, the 
work can be conceived as an open cut along the 
appropriate contour with the necessary fall to give 
a velocity V satisfying the requirements of dis- 
charge Q while not exceeding a safe value—usually 
about 2ft. per second—in the case of such unlined 
portion as there may be. 

Such open cut work figured prominently enough 
during the general development of water supply 
schemes of the last century, and a classical example 
is to be seen in the New River works of the present 
Metropolitan Water Board, which, after 300 years, 
are serving their purpose quite well to-day. The 
tendency, however, of recent years has been to 
work at higher velocities, and to economise in 
excavation by the increasing use of lined sections 











FIG. 2—AQUEDUCT 


READY FOR LINING 





FIG. 3—LINING BEING LAID BY CEMENT GUN 
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of open cut, and to shorten the line by tunnelling 
through high ground in place of going around it. 
By working under pressure, tunnels often have a 
relatively high discharge, and the same applies to 
pressure conduits constructed on the continuous 
principle, and concrete pressure pipes of diameters 
of 12ft. or more, which will come in for notice 
later on. 


OpEN Cut WorK 


The present notes being more concerned with 
the practical side of the work than with 
abstract hydraulic theories, it is only necessary 
to point out that while some latter-day investi- 
gators like Williams and Hazen have evolved a 
general expression for finding V=c r°-® 39-54 * 
V basically depends upon the familiar expression 
V=cVr 8, and there are no direct means of arriv- 
ing at the cross section of an aqueduct with 
tolerable accuracy. For a given inclination s, 
not only can V be greater with a lined canal by 
not being limited to the erosion-resisting power of 
the banks, but the lining is smoother and permits 
of a higher value being given to the coefficient C, 
so that a smaller cut satisfying A satisfies the essen- 
tial requirement Q. In the matter of r the channel 
in rock cutting may have nearly vertical sides to 
satisfy the minimum excavation, while in both 
tunnels and cut-and-cover work the familiar 
horseshoe section is largely dictated by strength. 
The sloping sides of open cut, however, are neces- 
sary to ensure stability of the banks, while hydraulic 
conditions are best satisfied when the top breadth 
is equal to the sum of the two side slopes, so that 





cut section of the Colorado aqueduct. It is lined 
to an average thickness of 8in. Thus, with approxi- 
mately the same depth of cut and rather more than 


cient of roughness of 0-014, r=—6-35ft., and 
s=0-00015. 
Such lining as was done on the Rio Grande cut 











half the amount of excavation, the higher velocity 
of 4}ft. per second enables it to carry 1605 cusecs, 





design becomes in the end a matter of compromise 


as against 1500 cusecs, so that despite the compara- 








FIG. 4—CUTTING SUPPLY CANAL, SHANNON HYDRO-ELECTRIC WORKS 


and common sense. When the line has been sur- 
veyed, the limiting factor is usually s, though not 
necessarily constant throughout the whole of it. 
For any given part where the form of the channel 
has been decided upon one can estimate r from the 


expression 
-N004 V2 
rarg/ oon 
8 


because 8, to satisfy values of V and 7, 


0-0004V2 y2 
~ pB 508 rhs? 
whence 
3) 
v=s0,/: rs. 


Thus by trial and error V can be satisfied, and 
the comparative costs of a lined and unlined cut 
or a pressure or free flow conduit arrived at. 
Fig. 1 shows two typical sections drawn to the 
same scale. One has a bottom width of 40ft., side 
slopes of 2:1, and a depth of water of 10ft. Its 
purpose is to convey 1500 cusecs to a water power 
plant on the Rio Grande in Mexico, and with a 
sectional area of waterway of 600 square feet its 
velocity is 2}ft. per second. This canal is only 
lined in parts where the soil is permeable. The 
excavation provides for 2ft. of freeboard. In 
comparison the upper diagram shows the open- 





* In the case of the Colorada Aqueduct referred to later on 
V was calculated by Manning’s formula reading 


v= 1-486 7 et 
n 





» n being equal to 0-014, 








tively heavy job of lining it, which called for special 
machines built for the purpose, the construction is 








economical. The waterway is based on a coeffi- 








FIG. 5—MULTI-BUCKET EXCAVATOR 


was done with “‘ Gunite ”’ for the most part. While 
not depicting the actual work referred to, cuts of 
this nature as done by modern machinery are left 
more or less in the condition indicated in Fig. 2 
by a skilled operator, without the necessity for any 
appreciable amount of hand trimming except to 
give a fair surface for the mesh reinforcement 
required for this particular method of lining, 
which is shown in Fig. 3. This “ jetting ” of con- 
crete of sand/cement by the machine shown is 
to-day quite common practice for this and similar 
work, the one shown being operated by com- 
pressed air and a lining of but 2in. thick on 
an average usually suffices. This method of 
doing the job while not claimed as a means of 
effecting anything in the nature of the hydraulic 
engineer’s ideal—an “‘ egg-shell ’’ finish—is exceed- 
ingly simple, and it serves its purpose in practice 
very well. At a fraction of the cost of laying hand- 
placed concrete, whether monolithic or in slabs, 
these machines require about 165 cubic feet of free 
air per minute at 40 lb. or so, and are served in 
most cases by portable compressor sets quite well. 
The mesh is specially made electrically welded 
fabric, 8-10 gauge, put up in rolls of about 200ft. 
long and 7ft. wide. Although more perhaps to be 
associated with an inexpensive means of prevent- 
ing seepage, the higher velocity of cuts lined in this 
way effects a worth-while saving in excavation, 
and it has been extensively employed in the 
Western American States. In some instances, as 
already suggested, concrete slabs are used. They 
were employed for the lining of part of the Tummel 
aqueduct of the Grampians hydro-electric works, 
and they varied in thickness according to the 
nature of the supporting material between 5in. 

















6—EXCAVATORS ON TUNNEL AQUEDUCT 
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and 12in. Yet while conveniently made with 
simple equipment or purchased from firms in the 
trade, appreciable labour must be anticipated in 
laying them to good purpose. In a lining job like 
that shown in the top view of Fig. 1, the bottom, 
at all events, suggests work very similar to that 
to be associated with modern road construction, 
but that on the side slopes is by no means so easy 
to deposit and finish well by hand methods. 
Lining by concrete slabs, therefore, as indicated 
above, would probably serve the purpose best on 
comparatively short lengths, especially where the 
channel was appreciably curved as it is in places, 
on the works mentioned, though for long lengths 
of straight cut the cost of special equipment might 
be warranted, as it was on the Colorado works. 
In this particular instance, special tracks were 
laid both sides of the roughly excavated cut to 
support what were, in effect, movable bridges 
spanning the cut. The first drawn along it by 
winches, scraped the bottom and sides, and dis- 
posed of the spoil, while the second was plated so 
as to constitute a slip form for finishing the newly 
placed concrete. For a full description of the 
work the reader is referred to THE ENGINEER, of 
March 13th, 1936, and Civil Engineering of April, 
1939. 
EXCAVATION 


As might be anticipated, much work. of the 
present nature is excavation pure and simple, by 
whatever form of machine may be best suited to 
the duty, and coming under the general heading of 
contractors’ equipment, a detailed description of 
it is not called for here. The majority is to be 
associated with shovel work like that of a back- 
acting trencher or drag line, as might be best 
adapted to local conditions. Rock may be 
encountered on the relatively small aqueducts to 
be associated with high head hydro-electric plants, 
where the water originates on high ground. But 
in soft alluvial ground, not only might the work be 
of considerable magnitude, as was the case on the 
Shannon works, but the matter of a clean cut to 
the sides of the excavation, and possibly the 
deposition of the spoil in the form of banks, enters 
into the question. In the case of the last- 
named works, the head canal, which is also 
navigable, is 74 miles long, with a top width of 
295ft., bottom width of 125ft., and a depth of 
nearly 37ft. It entailed a cut more to be associated 
with a large drainage or navigation scheme, and 
interest centres in the machine shown in Fig. 4, 
which was used for forming it with side slopes of 
24: 1 and 3}: 1, and depositing banks with a land- 
ward slope in some cases as much as 5:1. These 
large machines, built by Wolfs, of Magdeburg, 
had a capacity of 700 cubic metres per hour, and 
the exceptionally clean finish of both the bottom 
and the side slopes will be noted. This canal is 
not lined with concrete, but it is puddled and stone 
pitched. 

While machines of this capacity would only be 
rarely called for in the present class of work, one 
for doing it on a modest scale is shown in Fig. 5, 





made by Stothert and Pitt, Ltd. Designated as 
a multi-bucket excavator, it operates, as will be 
seen, on the bucket dredger principle, and it can 
be adjusted to cut a flat bottom and any practical 
slope to the sides of the cut, and deposit the 
material to form a berm at one operation. 

For obvious reasons work executed on high 
ground may be anticipated to be of a different 
nature, though, provided the material is sufficiently 
uniform, the normal run of it can be done by 
excavating by dragline, even though the ground 
is fairly hard, as might be anticipated in such 
work. The view in Fig. 7 shows a Ransomes and 
Rapier 480 two-cubic yard oil-electric machine, 
cutting an aqueduct in South Africa after pre- 
blasting of the rock. In the case of part of the 
Tummel aqueduct, of the previously mentioned 
Grampian works, a good deal of the cut had to be 
done on a hillside, as such locations frequently 
require, while the material consisted of a gravel/clay 
mixture with a large number of boulders. This 
necessitated the use of shovel type machines to 





get the boulders up, but to overcome the dis- 
advantage under which this machine works with its 
small dumping radius, this cut was successfully 
made by a combination of a Ransomes and Rapier 
shovel excavator working on the centre line of 
the section and a dragline moving along the top 
of the bank, so as to reduce the costly double 
handling to the minimum (Fig. 6). 

This particular section of the aqueduct is 
concrete lined. It carries water diverted by the 
Dunalistair dam, and it follows the contour along 
the hillside on the south of the river valley for some 
3 miles. For a distance of some 2000ft. it is cut in 
rock to a depth below water level of 11ft., and has 
a bed width of 31}ft., and the sides sloped 4: 1, 
as is usual in such rock cuttings. In the softer 
ground, however, it has a bed width of 18ft. and 
side slopes of 13:1, this portion being excavated 
on the lines mentioned above and lined with 
concrete slabs, as already noted. ‘The slope is 
1 : 3200. 

(To be continued) 








Rand Gold Fields and their Future 


No. I 


N his presidential address to the engineering 

section at the Annual Congress of the South African 
Association for the Advancement of Science, held at 
East London at the beginning of August, Mr. R. 
Craib, consulting engineer for the General Mining 
and Finance Corporation, developed a new theory 
regarding the formation of auriferous rocks on the 
Witwatersrand, and outlined a new system of mine 
lay-out and organisations for mining at great depths. 
The following is taken from Mr. Craib’s address :— 

The theme of my address will be ‘The past 
history and probable age of the deposition of the 
sedimentary beds of the Rand, the present method 
of mining ‘the conglomerate reefs found in the sedi- 
mentary rocks, and the future possible activities of 
the mining industry.” The address has been sub- 
divided into two main sections: (a) Geology and 
(b) Mining. In the geological section I propose to 
develop a new theory regarding the reason for the 
great climatic changes which are known to have 
occurred in the past history of the earth and which, 
no doubt, were in part at least responsible for the 
laying down of the auriferous rocks of the Rand. In 
the mining section I propose to outline the new 
system of mine lay-out and organisation to extract 
deep-lying ore by technical means at present avail- 
able. 


GEOLOGY 


The sedimentary deposit known as ‘ The Witwaters- 
rand System ’ lies immediately on the surface of the 
granite and reaches, according to Dr. E. T. Mellor, 
one of our past presidents, to a depth of 25,000ft. 
below the present surface in certain places. The 
strata consist of beds of sand, clay, and layers of 
conglomerates which have, through course of time, 
been formed into a homogeneous mass of rock. The 
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layers vary in order and in thickness and have been 
derived from an unknown source. There have been 
no fossil remains found in the sediments and there- 
fore they are of an unknown geological age, but are 
undoubtedly among the oldest rocks known. The 
conglomerates are composed of water-worn quartz 
pebbles, embedded in a matrix of silicious cement 
containing iron pyrites. 

Not all of the numerous conglomerate beds are an 
economic mining proposition, although all contain 
a certain percentage of gold. The three reefs which 
have been mostly mined are named the ‘Main 
Reef,’ the ‘Main Reef Leader,’ and the ‘South 
Reef.’ They are situated near the middle of the 
sediments of the ‘ Witwatersrand System.’ 

The conglomerate beds of the Main Reef Series 
might never have been discovered, had it not been 
for Nature’s phenomena in elevating the granite 
floor on which the sedimentary deposit was placed. 
It so happens that the elevation of the granite has 
tilted the fringe of the strata to an angle of approxi- 
mately 35° to 80° in the Central Witwatersrand 
area and 14° in the South Eastern corner. The 
tilting of the strata, in conjunction with denudation, 
has exposed the formation over a large area, but even 
so, it is a moot point whether the early prospectors 
would have realised the importance of the gold- 
bearing reefs, had it not been for the secondary 
enrichment, caused by denudation between the time 
of tilting and the advent of man. 

With regard to the gold content of the various 
reefs, I only propose to refer to it in the briefest 
possible manner. In all probability the method by 
which the gold was introduced was by the same 
natural cause that is in progress in different parts of 
the World at the present time. An intrusive quartz 
vein carrying gold intersects the country rock and, 
in course of time, on account of disintegration and 
erosion, the whole is transported by means of water 
to lower levels. The softer rocks being more easily 
crushed are carried away in the shape of mud or 
clay, whilst ‘the harder rocks, having a greater 
resistance to abrasion, travel along more slowly in 
the shape of water-worn pebbles and sand. The 
heavier materials, of course, gravitate to the bottom 
and are dislodged until the climatic conditions’ are 
favourable. Under mild climatic conditions the mud 
and clays are transferred to a fresh position, such as 
a lake or ocean bed where the velocity of the water 
is gradually brought to rest and the deposition of 
the suspended matter takes place. Under more 
severe weather conditions the sands and grits are 
transported whilst, of course, with torrential floods, 
the pebbles and heavier materials are the last to be 
moved. Such was, in all probability, the method of 
formation of the sedimentary layers of shales, sand- 
stones, and conglomerates as found on the Witwaters- 
rand. 

The climatic conditions of South Africa during the 
deposition period were, of course, entirely different 
from those of the present time. Large rivers, which 
the country does not now possess, were required for 
the shaping and transportation of the materials and, 
also, the Witwatersrand, which is now an elevated 
plateau approximately 6000ft. in height, must have 
been, at the time of deposition, on a level with the 
sea, because the clearly defined layers of deposit 
and the accurate grading of pebbles could only have 
been accomplished through an agency such as the 
sea, with which we are conversant. 


GLACIAL EVIDENCE 


There is glacial evidence to prove that South Africa 
was once under an ice sheet and, I have no doubt, 
that the sedimentary deposits of the Rand were laid 
down some time before or after the land had emerged 














Oot. 6, 1939 





THE ENGINEER 


347 











from under the Antarctic ice cap. In this position 
the High Veld of South Africa would probably have 
been on a level with the sea, large rivers would have 
been flowing and the climatic conditions would have 
been favourable for the deposition of the ‘ Witwaters- 
rand System.’ If this assumption is correct, then it 
is possible to arrive at an approximate date on which 
the foundation of the gold mining industry was laid, 
if we know the number of years it has taken South 
Africa to traverse the distance between the polar 
region and its present position. 


Icke AGES AND THEIR BIRTH 


This now brings us to the old controversial subject 
‘Ice Ages and their Birth.’ There have been many 
theories advanced to account for ice ages, but it is 
evident that no single theory is generally accepted 
and, indeed, difficulties have been raised against all 
of them. However, I am of opinion that if we accept 
the conditions pertaining to the earth’s surface at 
the present time and adjust our assumption to those 
conditions, we shall arrive much closer to the truth 
of what has happened in the past than if we accept 
some conjectural opinion for which there is no visible 
foundation. 

There are on the earth’s surface at the present day 
only two ice sheets of continental dimensions, one 
situated at the North Polar region and the other at 
the South. There are, of course, a number of smaller 
ice caps which generally occupy high plateaux, but, 
as they are of minute dimensions compared to the 
ice sheets under discussion, they need not be taken 
further into consideration. 

The earth revolves on an axis, the northern end 
of which points, with slight variations, to a certain 
part of the celestial sphere. During the course of 
5000 years, this pointer has described the are of a 
circle which, it is calculated, will complete the circle 
in 25,800 years. Those are the only two facts, 
i.e., the present position of the two ice caps and the 
circle described by the northern or southern axis of 
the earth on the celestial sphere, we have to depend 
on for the solution of the problem to account for the 
glaciation of separate sections of the earth’s surface 
at different periods. 

There is no justification for the assumption that 
the observed changes in latitude of fixed observatories 
and the annual retrogression of the equinoctial point 
on the equator is due entirely to a movement of the 
earth’s axis of rotation in relation to the plane of the 
ecliptic. 

While there is undoubtedly some motion of this 
axis of rotation relative to the ecliptic, I maintain 
that part of the observed motion is due to a bodily 
movement of the outer crust or lithosphere relative 
to the plastic inner core or barysphere. This motion 
would cause the lithosphere to slide under and 
eventually emerge from a comparatively stationary 
polar ice cap. Therefore, instead of speaking of the 
retreat of an ice sheet, the phrase should be ‘ The 
emergence of the earth, %.e., the lithosphere, from 
under the polar ice caps.’ There is no other explana- 
tion because, if it is assumed that there is no move- 
ment of the lithosphere, then an explanation must 
be given to account for the necessary depletion of the 
lithosphere and the mountains of debris which would 
have been produced by the polar ice sheets during 
the lengthy period of time the work accomplished by 
the ice sheets has been in progress. 

The flattening of the earth at the poles conforms 
in all respects to the law of dynamics. This may be 
confirmed by designing a hollow steel sphere having 
an outside diameter of 8in. and the shell }in. in 
thickness which would represent the lithosphere 
of the earth on a scale of lin. to 1000 miles. If this 
sphere is revolved at a maximum peripheral speed 
of 1520ft. per second, which is the peripheral speed 
of the earth at the equator, it will be found that the 
polar diameter will be decreased by 0°02lin., which 
is equal to the earth’s polar decrease in diameter of 
27 miles and shows that both are of the same order 
of magnitude. Great care would have to be exer- 
cised when trying this experiment because, even 
with a shell made from steel having a tensile strength 
of 130 tons per square inch, there would be danger 
of fracture at this phenomenal speed, with disastrous 
results to the experimenter. The thickness of the 
lithosphere is assumed, by various authors, at any- 
thing from 40 to 400 miles, but for other reasons 
which are too controversial for the present address, 
I am inclined to the opinion that a thickness of 
250 miles is probably the correct figure. 

The greatest amount of materials transported from 
place to place by natural means on the earth’s 
surface is undoubtedly done at the equator and, as 
it is unlikely that such transportation is done evenly 
round the earth, it is obvious that any change of the 
land surface would set up vibration to an enormous 
extent, were it not for the hydrosphere which 
accommodates itself to the altered condition and 
permits of the earth revolving in a nearly perfect 
balanced state. 

The case is altered entirely, however, when trans- 
portation takes place in any position between the 
equator and the polar regions for, in this case, it is 
unlikely that the displaced material is evenly dis- 
tributed round the pole and we may therefore 
suppose that in a given period a resultant unbalanced 
mass accumulates. 


force is continually acting on the unbalanced mass. 
One of the components of this force is a horizontal 
force acting tangentially to the lithosphere, and 
unless it is opposed by other forces of equal magni- 
tude it will cause the lithosphere to slide over the 
barysphere. 


ONLY ONE CONCLUSION 


As already explained, I am of the opinion that the 
observed variations are not all due to motion of the 
barysphere’s axis of rotation and, therefore, there is 
only one conclusion to which one can arrive, which 
is that the lithosphere is slowly but constantly 
changing its position in relation to the central core. 
This movement explains many of the phenomena in 
connection with glaciation and some in connection 
with sunken continents, mountain raising, faults, 
intrusions, and earthquakes because, during its slow 
spiral movement between the poles and the equator, 
covering an arc of 90°, the lithosphere would expand 
and contract 13} miles whilst the figuration of the 
hydrosphere would, of course, remain constant. 

It is well known that, according to present theories, 
the earth is considered to behave like an unstable 
spinning top and that, therefore, its polar axis of 
rotation does not remain stationary but that its 
projection on the celestial sphere appears to describe 
a@ wavy circular path. 

This phenomenon is known as ‘ Precession ’ and is 
due to an oscillatory motion of the earth’s equatorial 
plane about the plane of the ecliptic produced by the 
attraction of the sun and moon upon the earth’s 
equatorial bulge. One complete oscillation takes 
about 25,800 years, that is the polar axis takes this 
period of time to describe the wavy circle on the 
celestial sphere. 

Precession is principally due to the sun’s attraction 
of the equatorial bulge; by itself this would cause 
the pole to describe a plain circle, but slight modifi- 
cations of this motion known as ‘ Nutation * make 
the path wavy instead of plain. This is produced by 
the attraction principally of the moon and to a very 
minor extent to a variation in the sun’s attraction 
owing to the varying distance between the earth 
and the sun and also, possibly, to the attraction of 
the planets. 

In addition to this motion of the polar axis, there 
is another displacement of about 46 seconds of arc 
per century which has been thought also to be of an 
oscillatory nature over a period of 10,000 years. 

All these motions of the polar axis are, of course, 

based upon a theoretical analysis of the deduced 
complicated motion of this axis over a comparatively 
short period of time (at most, 5000 years). It is 
quite possible that all these movements may not be 
oscillations through small ares, some may be very 
slow continuous motions or else oscillations through 
very large arcs because it has been obviously im- 
possible to observe a complete cycle of the polar axis 
motion described on the celestial sphere. 
If this conception is coupled with the idea pre- 
viously expounded, namely, that the lithosphere 
slides over the barysphere, then it is possible to 
postulate that any portion of the earth’s surface 
could, at one time or another, have been covered by 
a polar ice sheet. 


A Tur Suiipine Crust 


The position briefly then is this. We live and 
conduct our astronomical and terrestial observations 
upon a thin crust (the lithosphere) which is capable 
of sliding over a plastic inner core (the barysphere). 
Due to the agency of external forces supplied by 
the sun, moon, and probably planets, the lithosphere, 
and to a certain extent the barysphere, is subjected to 
a complex oscillation, during a period of nearly 
26,000 years. This oscillation is strongly modified 
by the eccentric forces resulting from dynamically 
unbalanced products of topographical erosion, especi- 
ally in high latitudes particularly at the margin of 
the polar ice sheets, which tend to produce a bodily 
movement of the lithosphere from the poles to the 
equator. 

If we take the motion of 46 seconds of are per 
century as the principal one which has not been 
adequately explained and assume that one-third of 
it, or 0-155 seconds of arc per annum, is a continuous 
and not an oscillatory motion, then we are in a 
position to calculate the minimum time in which it 
is possible for a point on the earth’s crust to move 
from one place to another in relation to the interior 
core. 
For example, the Witwatersrand is removed from 
the Antarctic ice cap by roughly 55° of latitude. 
To traverse this distance at the rate of 0-155in. per 
annum would therefore take 1} million years, if the 
path were straight or due north throughout. If it 
was sinuous, as it most probably was, this time 
would have to be very considerably increased. No 
upper limit could, accordingly, be fixed, but the 
lower limit would be as stated. 

From the above calculation it would appear that 
the surface portion of the lithosphere, which is now 
known as the Witwatersrand, was meandering under 
ideal surroundings and favourable conditions for the 
deposition of the sedimentary layers, in the vicinity 
of the antarctic region, some 1} million years ago. 
There is, however, indisputable geological evidence 
to prove that the Witwatersrand system was laid 
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down prior to the last glacial age in this country and, 


therefore, it may be assumed that deposition took 
place before the country moved under the polar ice 
cap, which would increase the above figure con- 
siderably. 

This theory, I have no doubt, will be questioned 
but an endeavour has been made to show from the 
laws of dynamics that there are available stupendous 
forces, which account for many of the big known 
changes in the earth’s climate and _ geological 
structure. 

GOLD 

Gold was known to exist in the conglomerate beds 
of the Rand in 1845, but it was not until the year 
1884 that serious thought was given to its extraction. 
From that time to the present day the mining 
industry has progressed to such an extent that it 
now finds itself in the eminent position of being the 
world’s premier gold producer. To maintain this 
status it has been necessary to develop a technique 
which is known and appreciated throughout the 
mining world. 

Every conceivable device known to science has 
been requisitioned for the efficient and safe working 
of the mines and whether it is in mining, hoisting, 
pumping, reduction of ore, care of employees, or first 
aid to the wounded, it will be found that each 
department is in charge of a highly skilled official 
who has specialised in his own particular branch of 
science. 

The growth of the gold mining industry will 
become apparent on perusal of the following figures 
which give the tonnages crushed and the ounces of 
fine gold recovered, in three different years during 
the life of the industry :— 


Year Tons Fine Gold 
Milled. Recovered. 
Ozs. 
1893 2,215,41e 1,221,171 
1915 28,314,579 8,772,919 
1938 53,834,350 11,839,077 


To maintain an output of 54,000,000 tons per 
annum it is necessary, each working day, to lower 
below the surface to an average depth of 4000ft. 
some 20,000 Europeans and 230,000 Natives, who 
all have their own particular task to perform. Some 
may be employed in the support of workings, others 
in shovelling ore, tramming, reclamation, drilling 
holes for explosives, and numerous other duties 
which must be completed before they are again 
raised to the surface. 

The mining tool of to-day is the ‘ Jack-hammer,’ 
which is light enough to be held in the hand of the 
operator and may be used effectively under practically 
every condition previously met by hand-drilling. If 
we exclude shaft sinking, development, and other 
necessary requirements, it will be found that prob- 
ably 5000 rock drills are in daily use, for the purpose 
of drilling sufficient holes to accommodate the neces- 
sary quantity of explosives to break 200,000 tons of 
rock, which is the daily quota required to maintain 
the above annual output. The aggregate of one 
days’ drilling equals 108 miles, and the consumption 
of steel in this performance amounts to approximately 
20 tons. 

Unfortunately, time does not permit of a longer 
description of the present day activities of the 
industry, but sufficient has been given to show that 
it is the largest of its kind which has ever been known. 

The two most important factors by which the 
future of the gold mining industry is governed, in 
my opinion, are that of taxation and ventilation. 
The present price of gold has made it possible to 
mine a limited quantity of ore from depths of 8000ft., 
but the margin of profit left over after having met 
all commitments would be inadequate to encourage 
the investor or to make provision for the future in 
extending the area already being mined. 

In course of time several of the producing mines 
will have closed down and, therefore, if the present 
day standard of gold production is going to be main- 
tained, it will be necessary to consider seriously the 
economic possibilities of mining at ultra deep mining 
depths. 

The unique position and continuity of the auri- 
ferous layers in the sedimentary beds of the Rand 
makes the solution of the problem of ultra deep 
mining possible, provided the investing public is 
given adequate assurance that the only possibility 
of losing capital will be due to no other cause than 
that of the usual mining venture. This is all I have 
to say in connection with taxation because, although 
attention should be drawn to the fact that a large 
capital expenditure, and five or six years’ preparation 
is necessary to bring a moderately deep mine to the 
producing stage. With ultra deep mining, of course, 
both expenditure and time for production become 
infinitely greater. 

The question of taxation having been satisfactorily 
settled, as I feel sure it will be, there remains the 
other important factor of ventilation. It is true 
that there are many other difficulties to be faced 
when mining at great depths, such as pressure, hard- 
ness of rock for drilling, hoisting, and probably the 
most important of all, the daily quota of heat 
liberated during blasting operations on account of 
the higher rock temperatures. All these obstacles, 
however, will be faced and surmounted with the 
same measure of success in the future as they have 
been in the past. 





(To be continued) 
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The Meuse Tunnel at Rotterdam 
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T\HERE is now under construction at Rotterdam 

a vehicular tunnel under the River Meuse 
which provides four tracks for motor traffic and 
additional tracks for bicyclists and pedestrians. 
Unlike other recently constructed tunnels, it is 
not being driven under the river by the usual 
shield method, but the separate sections of which 
it is composed are being constructed ashore, 
floated out, and sunk through the water into a 
dredged channel prepared to receive them. The 
tunnel is being constructed to provide direct 
access between the two dock areas on the two sides 
of the river. 

Seventy years ago the town of Rotterdam had 
developed little from the state it had assumed in 
the Middle Ages. It was situated almost wholly 
on the right bank of the River Meuse and the land 
on the further bank was rural. Some change had 
taken place, in that the number of docks had 
increased and the town had been to some extent 
enlarged. But relatively to subsequent develop- 
ment little alteration had occurred. About the year 
1870 the larger dimensions of the ships using the 
port necessitated the improvement of dock 
facilities. As, however, most of the existing docks 
were situated near the heart of the town, it was 
difficult to improve them and the construction of 
docks on the further bank was begun. In 1878 the 
Willems bridge was built to connect this new dock 
area with the main town, and thereafter a rapid 
extension began. Improved docks began to be 
built on both sides of the river extending for a 
very considerable distance downstream, and a 
whole new town came into existence on the left 
bank. To-day about 30 per cent. of the whole 
population, aggregating more than half a million 
people, lives on the left bank in proximity to the 
docks and various other works that have developed 
there. Thirty years ago it was foreseen that the 
great development of the town, particularly in a 
downstream direction, would eventually cause the 
Willems bridge to be not only inadequate to carry 
all the cross-river traffic, but also awkwardly 
situated for dealing with it. Means for alleviating 
the position were therefore considered,fand it was 
laid down that some form of connection should be 
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made between the Park area on the right bank and 
the Charlois district on the left in the midst of the 
dock area. For some years a ferry service operating 
in this neighbourhood adequately met require- 
ments. But in recent years the steady develop- 
ment of the town has led to overloading of the 
services and there have been serious delays. 
Reconsideration of the problem led to the con- 
clusion that either a bridge or a tunnel ought to be 
built. The least costly scheme was that for a low- 
level bridge between the low-lying ground on each 

















FIG. I—REINFORCEMENT OF BULKHEAD OF 
UNDER-RIVER SECTION 


side of the river. Such a bridge would have given 
immediate and easy access from one side to the 
other. But the amount of traffic moving in the 
waterway—34 million short tons of freight pass 
through Rotterdam annually—prohibited its con- 
struction. The constant opening of the movable 
span which would have been necessary in a low- 
level bridge would have led to serious dislocation 
of the road traffic. A high-level bridge, it was 
found, would require to have a clearance of some 








60m. above the water level, and unless its 
approaches were to be made unreasonably steep its 
length, complete with approaches, reached about 
4kiloms. This length was regarded as unreasonably 
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great and, in addition, there would have been 
difficulty in arranging for the ends of the approaches 
to be close to those dock areas which the bridge 
would be principally built to serve. Projects for 
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FIG. 5—LOWER PARTS OF UNDER-RIVER TUNNEL SECTIONS UNDER CONSTRUCTION 
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bridges were therefore abandoned and a scheme for 
a tunnel adopted. 

The contract for the construction of the tunnel 
was placed in February, 1937, with Maastunnel, 
Ltd., a joint concern bringing together a number of 
engineers and contractors experienced in the kind 
of work to be undertaken, and the plans were 
drawn up by the Rotterdam Municipal Technical 
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FIG. 6—SECTIONS OF TUNNEL 


Service in conjunction with the contractors. We 
are indebted to Mr. J. P. van Bruggen, chief engi- 
neer for the municipality, for the following notes 
regarding the work and the photographs and draw- 
ings which we reproduce to illustrate it. 

The tunnel has a total length of 1070 m. and its 
general plan is shown in the map, Fig. 3. It can 
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a track for bicyclists, 4-95 m. wide; and a path 
for pedestrians, 4-37m. wide, in addition to 
ventilation passages and spaces for electric cables, 
&c.—Fig. 6. The pedestrian and cyclist tracks 
end at the ventilation buildings, where escalators 
are to be built to connect street level with the 
tunnel 17 m. below. The landward sections of the 
tunnel—Fig. 6—thus consist of the two vehicle 
tracksonly. Ventilation passagesare placed beneath 
the roadway in the under-river portion of the tunnel 
and above it in the landward sections. 


LANDWARD SECTIONS AND APPROACH RAMPS 


Photographs reproduced in Figs. 2 and 4 show 
work in progress on the construction of the land- 
ward sections of the tunnel. This work is being 
carried out in the dry by the use of the water 
lowering process. Deep-level pumps have been 











FIG. 8&—PNEUMATIC CAISSON FOR VENTILATION 
BUILDING 


arranged in wells around the excavation and a 
pipe connecting the well heads is visible in Fig. 2. 
A considerable amount of experimental pumping 
was carried out before the work was begun to 
decide upon the siting of the numerous wells. The 
other engraving, Fig. 4, shows the partition wall 
between the two vehicle tracks, and in both pictures 
the heavy bracing with I beams should be noticed. 


UNDER-RIVER SECTION 


The design of the tunnel was complicated 
by differences existing between the strata under- 





be broadly divided into seven sections, two open- 


lying the river. On the left side the soil 








FIG. 8&—TOWING PART-FINISHED TUNNEL SECTION TO WAALHAVEN 


cut ramp approaches, two land tunnels, two venti- 
lation building sections, and the under-river tunnel 
proper. The latter has a length of 584-35 m. and 
the ventilation structures mark the limits between 
the landward sections, built in caissons and the 
river sections constructed by sinkage. Under the 
river the tunnel contains two tracks, each 6 m. 
wide, to take two lines of traffic, and 4-20 m. high ; 








consists of layers of soft peat and clay, in- 
capable of sustaining any considerable load, 


and it was consequently necessary to make pro- 
vision for supporting the tunnel on piles. But in 
the centre of the river and towards the right bank 
better material is encountered and piling has been 
found unnecessary. The under-river tunnel is 


concrete section is 61m. long by 25m. wide by 
84m. high. It is enclosed in welded steel sheet 
with a thickness of 6mm. to protect it against 
water leakage, and the steel is covered by a thin 
layer of concrete as a protection against rust. A 
bituminous coating combined with layers of felt 
was suggested as an alternative to the concrete as 
a means of protecting the steel, but it was con- 
sidered unlikely that it would hold together suffi- 
ciently well, and no other method was considered 
sufficiently reliable. The sections are being built 
three at a time in the Municipal Building Yard at 
Heysche-haven. Here the floor and part of the 
walls are erected. In Fig. 5 the work can be seen 
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FIG. 9—SECTION OF VENTILATING BUILDING 


in progress. Reinforcement has been erected and 
the welded steel coating is partially erected. The 
ends of the partially constructed sections are 
closed by temporary bulkheads of reinforced 
concrete, the reinforcement for which can be seen 
in Fig. 1, and the structures are then launched and 
towed toa basin in the Waalhaven—Fig: 7. There, 
whilst still afloat, the work of construction is 
completed and the bulkheads at the ends are filled 
in to make the section a water-tight box. 

On the line of the tunnel a channel has been 
dredged and as each section of the tunnel is com- 
pleted in the Waalhaven it will be floated out to a 











FIG. 10O—SINKING VENTILATION BUILDING CAISSON 


position immediately above its final situation. It 
will then be flooded until buoyancy is lost and 
manceuvred into position in the dredged channel 
by floating cranes and other floating plant. It will 
come to rest upon hydraulic jacks placed in the 
bottom of the channel and by their help will be 
brought to the correct level and alignment. There- 
after the cavity between the tunnel section and the 
uneven bed of the dredged channel is to be filled 





being built in nine sections. Each box-shaped 





by pumping in sand under high pressure, so that 
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sections have been thus sunk into position they 
will be joined together by pouring concrete between 
them under water. Thereafter the water will be 
pumped out section by section and the bulkheads 
between the sections will be dismantled and the 
work of finishing put in hand. 


VENTILATION BUILDINGS 


The junction between the river and land tunnels 
occurs in the foundations of the ventilation build- 
ings on each side of the river. Each of these 
buildings is founded upon a pneumatic caisson, the 
sinking of one of which is illustrated in Fig. 8. 
The caisson, as shown in the section Fig. 9, was 
formed of concrete with the two tunnel openings 
passing through it. Temporarily these openings 
were blocked by bulkheads on the river side, as 
shown in Fig. 10. In the latter engraving there 
can also be seen the travelling crane that has been 
used for handling materials. 








The Cyclotron 





WE publish on this page an engraving of the 
mechanical portion of a large electro-magnet, 
recently constructed by Colvilles, Ltd., for the 
Department of Physics of the University of Birming- 
ham, at the head of which is Professor M. L. Oliphant, 
F.R.S. When completed on the electrical side it will 
provide for the department an entirely new type of 
tool of immense power for physical and biological 
research, and a new means of investigating atomic 
structure which may well lead to discoveries having 
important and far-reaching results. The length 
overall is 15ft. 7in.; height, 12ft. 3in.; and breadth, 
8ft. The total overall weight is practically 230 tons. 
The base, side supports, and upper bridge pieces are 
of multiple plate construction and the area of 2in. 
thick plates used for this purpose is sufficient to make 
a path 2ft. wide and almost half a mile long. 

All the material used in construction, i.e., steel 
plates, pole pieces, ties, suspension bolts, &c., were 





In the efforts to produce high-speed atomic 
particles, the Cyclotron, or magnetic resonance 
accelerator, has so completely demonstrated its 
superiority in the matter of the energies which can 
be produced that laboratories all over the world are 
using them. Its popularity is easily understood in 
view of its effectiveness in producing the very energetic 
particles needed to disrupt the nuclei of the heavier 
elements. Direct methods of acceleration have failed 
as yet to give particles with energies exceeding about 
2,000,000 volts, mainly because of the difficulty of 
getting an evacuated tube to stand the electrical 
strain of such high voltages. The Cyclotron, using 
no actual voltages above a few tens of thousands, 
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FIG. 2—DIAGRAM OF CYCLOTRON 


has no such insulation difficulties, and so, relatively 
speaking, may be built cheaply and housed cheaply, 
yet it will deliver ion beams consisting of particles 
having many millions of volts energy. The magnetic 
resonance method depends on an interesting property 
possessed by charged particles moving in a magnetic 
field. A charged particle moving at right angles to 
a uniform magnetic field moves in a circle, the radius 
of which is proportional to the speed of the particle. 
In consequence of this, the circle is described in the 
same time, whatever the speed of the particle. 

Fig. 2 is a diagram of the essentials of the Cyclotron, 
showing two flat hollow electrodes A and B in a box 
containing hydrogen gas at a pressure of about one 
ten-thousandth of a millimetre of mercury, and 
situated between the poles of a magnet, so that a 





magnetic field is directed up perpendicularly. A radio- 

















FIG. I—230-TON CLYCLOTRON 


produced and roughed to shape at Dalzell Works, 
Motherwell, and it had been intended to complete 
the equipment in the workshop there as far as possible. 
However, the necessities of production requirements 
intervened so that the finished machining of the 
various pieces, together with the complete assembly, 
was undertaken at the Finnieston Works of Harland 
and Wolff, Ltd., where the photograph shown was 
taken in their workshop. 

In a precision instrument of -this nature, the 
machining of the components and particularly of the 
pole pieces required craftsmanship of a very high 
order. These pieces were required to have dead 
smooth surfaces, and also to be flat and parallel 
within a tolerance limit plus or minus two thousandths, 
and to achieve this high standard over areas of 6ft. 
in diameter represents no mean achievement in pre- 
cision machining and finish. Installation on site is 
now proceeding in Birmingham where elaborate pre- 
cautionary measures are being taken in the accom- 
modation provided to reduce the risk of accident and 
ensure the safety of the experimenters. 





frequency oscillator is connected to these electrodes. 

Consider a positive ion created at the point P 
between the electrodes (colloquially known as “ dees,” 
because their shape is similar to the letter D). If 
at the moment the ion is created A has attained its 
maximum negative potential, the ion will be drawn 
toward it and will pass into the interior of the dee 
in a region free from electric fields, where it will 
continue with the speed thus attained. All the 
motion will be under the influence of the magnetic 
field which will constrain the ion’s path into a circle 
whose radius is proportional to its velocity. Hence, 
after a short time ¢ the ion will be brought back to 
the gap between the dees. The magnitude of ¢ 
depends on the mass and charge of the particle and 
on the magnetic field and can be adjusted so that the 
ion will arrive at the gap just in time to find that B 
has reached its maximum negative potential. Hence 
the ion will receive another acceleration, and so travel 
in a circle of greater radius, but, as explained above, 
the ion will again arrive at the gap ¢ seconds later, to 
find A at maximum negative potential. The ion will 


thus stay in phase with the oscillator, and get an 
increase in velocity every time it crosses the gap. 

These repeated accelerations cause the ion to 
progress from the centre of the apparatus toward 
the periphery so that, when it attains the maximum 
energy which the size of the dees will allow, it can 
escape into a region where a plate D, called the 
deflector, carrying a high negative potential, pulls 
the ion into a still larger radius of curvature and 
directs it toward the rim of the vacuum box, where 
it passes through a thin window W into the outside 
world to be used in some transmutation. 

The limit to the energy of particles which can be 
produced is set by the diameter of the pole face of 
the magnet, since the field cannot exceed about 
18,000 gauss over large areas, and by the increase in 
mass of the particle as its speed approaches the 
velocity of light (and which can be calculated from 
the theory of relativity), giving rise to a loss of 
resonance. i 

The Cyclotron is by far the most powerful tool yet 
devised to obtain high energy particles which can be 
used as projectiles for bombarding the nuclei of atoms. 
It was shown by Rutherford, using as projectiles the 
alpha-particles from radio-active substances, that the 
atom was an open structure with a central nucleus 
and a surrounding atmosphere of electrons. This 
information was derived from observations of the 
scattering of the alpha-particles, which showed that 
the forces involved in a close collision between an 
alpha-particle and a nucleus were much greater than 
could be accounted for by the Coulomb electric forces 
exerted by the charge on the atom if the charge were 
spread over the whole atomic volume. By supposing 
the charge to be concentrated upon a much smaller 
nucleus, Rutherford could account for these large 
forces. In the course of his experiments he observed 
that sometimes alpha-particles were able to penetrate 
inside the nucleus and cause it to be transformed into 
another chemical element. 

Since that time it has been shown that these trans- 
formations can be brought about by a number of 
different types of particles, in particular by using as 
projectiles the nuclei of hydrogen atoms, the so-called 
protons, or the nuclei of heavy hydrogen atoms, the 
so-called deuterons. As a result of investigations 
carried out in Cambridge on this problem, Chadwick, 
in 1932, discovered a new form of particle, the 
neutron, which carries no electric charge, and is 
therefore able to penetrate into atomic nuclei very 
easily, for it does not experience the electric repulsion 
to which charged particles are subject. It has also 
been discovered that each element in the periodic 
table can be prepared in a radio-active form by 
bombardment of a suitable substance with the appro- 
priate particle, and it then possesses properties similar 
to those of radium. The probability of any particle 
entering a nucleus and producing a transformation 
increases rapidly with the energy, and hence it is 
necessary to obtain particles with the greatest possible 
energies. So far, the maximum energies produced 
by means of the cyclotron are about 10 million volts 
for deuterons, and twice that energy for artificial 
alpha-particles. The Cyclotron now being installed 
at Birmingham University should produce deuterons 
with an energy of about 30 million volts. 

The radio-active substances produced by bombard- 
ing elements in the Cyclotron have already proved of 
great use as “‘indicators.”’ Thus, a substance con- 
taining a trace of radio-active phosphorus can be put 
through a series of complex chemical changes, and, 
by observation of its radio-activity, the phosphorus 
can be followed through the changes, even though the 
amount of it is so small. These indicators have 
proved of tremendous use in biology for following the 
metabolism of chemical elements in_ biological 
material. At the same time, the radiations from these 
substances, and the effects of neutrons themselves, 
have proved of great interest ds agents for producing 
mutations, and other biological effects in dividing 
cells and living materials. 

A direct result of this is that medical uses for these 
substances have assumed great importance. The 
radio-active indicators are already being used to 
elucidate metabolic difficulties in the utilisation of 
different chemical compounds in the human body. 
The fact, too, that different chemical elements are 
differently absorbed by various organs in the body 
enables the appropriate radio-active substance to be 
concentrated in any required organ merely by injec- 
tion into the blood stream or by oral administration. 
There are obvious possibilities therapeutically, as 
selective irradiation is now possible without the diffi- 
culties of introducing radium needles into the seat 
of a disease. It is hoped that neutrons will prove of 
use as a therapeutic agent, as the distribution of the 
ionisation which they produce in passing through 
hydrogenous material, such as tissues, is quite 
different from that produced by X-rays. It is hoped, 
and there is some evidence for the belief, that these 
neutron radiations may prove more differential in 
their action on certain cancer growths than are 
X-rays.—From the September issue of “ Colvilles 
Magazine.” 





BritisH Inpustries Farr.—The Department of Over- 
seas Trade announces that the British Industries Fair, 
which was to have been held in London and Birmingham 





in February, 1940, has been cancelled. 
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Rail and Road 





Dutcn Rattway CENTENARY.—An exhibition is being 
held in Amsterdam to celebrate the centenary of the 
opening of the first railway line in Holland, between 
Amsterdam and Haarlem. 


Tue CANADA-ALASKA HicHway.—Surveys have been 
completed by the Canadian and United States commissions 
on the route of the proposed Canada~Alaska highway, 
and reports are now being prepared for submission to the 
respective governments. The reports will be submitted 
after a joint meeting of the commissions in Ottawa next 
December. 


Drom Batrery Trarns.—With the introduction of 
two further Drumm battery trains on the Harcourt 
Street (Dublin)—Bray line of the Great Southern Railways 
of Ireland, all the normal passenger traffic on this line is 
now operated by this type of train. Each two-car train 
has two 200 H.P. motors and has first and third class 
accommodation. 


Locomotive CLEANING IN AvUSTRALIA.—Locomotive 
depots in Western Australia have introduced a system 
of cleaning engines by a hot water spray. A hose is 
coupled to the injector of an engine in steam, and the hot 
water delivered is converted into a spray at the hose 
nozzle. This method of cleaning has proved particularly 
effective, and has made parts, hitherto inaccessible for 
cleaning, visible for inspection by the removal of accumu- 
lations of dirt and grease. 


Moscow UNDERGROUND Raitway.—The third section 
of the Moscow Underground Railway is now under con- 
struction and is expected to be ready for operation by the 
end of next year. This 8} miles long project consists of 
two sections or radii, the Pokrovsky and the Zamosk- 
voretsky. The first section will have four new stations 
and the second three. It is stated that 200 million 
roubles is being spent on the project this year and up to 
the middle of September, 12,638ft. of tunnel had been 
completed. 


Tar RemovaL FrRoM Brick Roapway SurRFacres.— 
After bricks used for roadway surfaces have been bound 
in place by the pouring of hot tar into the crevices it is a 
somewhat difficult matter to remove the excess tar from 
the top surface. An American chemical company has 
introduced a solution which, if it is sprayed on the brick 
surfaces before the tar is poured, enables the excess to be 
easily and cleanly removed by a scraper. The solution 
comprises 100 lb. of calcium chloride and 40 gallons of 
water with 6 Ib. of starch. 


New O11-E.ecrric Trains In AMERICA.—The Southern 
Railway system in the United States has taken delivery of 
six new two-car oil-electric trains. Each of the trains 
is just over 153ft. long and weighs about 342,880 Ib. 
and they are largely built of low-alloy high-tensile steel. 
The locomotive coach is 80ft. long and includes an engine 
room 26ft. long, and a 15ft. mail compartment, the 
remaining space being used for baggage. ‘Traction is by 
an 800 H.P. opposed-piston oil engine having five cylinders 
8in. diameter. The new trains will replace six steam loco- 
motives, six mail-apartment cars, and ten coaches. 


RatLway ConsTRUCTION IN New SoutrH Wa.Es.— Four 
new lines are at present under construction in New South 
Wales. A description of these works in the Railway 
Gazette says that the longest of these lines is between 
Sandy Hallow and Maryvale, a distance of 125 miles, the 
others being from Bungenoore to Captain’s Flat, 21 miles ; 
Sutherland to Cronulla, 6 miles; and between St. James’ 
Station and Wynyard in the City of Sydney, 1 mile 29 ch. 
The first named line will link the existing northern and 
western lines and bring the western part of the State 
within the influence of the port of Newcastle. It will 
entail the construction of five tunnels, one of them being 
1} miles long, and the building of several bridges. The 
St. James-Wynyard line will join two dead ends on the 
Sydney suburban system, and will relieve a considerable 
congestion of traffic. On this line a new station is being 
built at Circular Quay. 


O1L-ENGINED Locomotives IN Minges.—A note in the 
Diesel Railway Traction Supplement to the Railway Gazette 
says that experience in the Lens coalfield in France has 
shown that to handle underground a traffic of 2400 tons 
a day between two specific points, eleven oil—engined 
tractors were required, at an initial cost of 880,000 fr., 
whereas the same number of electric battery loco- 
tractors with spare batteries and charging plant cost 
2,472,000 fr. Of the eleven oil-engined tractors three are 
held as spare ; those used are of 20 H.P., and have C.L.M. 
two-stroke opposed-piston engines. The fuel, repair, and 
labour charges do not differ greatly between the two types. 
On the other hand, in the Courriéres mines the repair costs 
of the oil-engined tractors are 0-12 fr. per km. less than 
with electric battery locomotives. At the Aniche mines 
the operating cost of the electric battery locomotives is 
0-88 tr. per tonne-km., of which 50 per cent. is due to 
amortisation charges ; the oil-engined locomotives operate 
at a cost of 0-60 fr. per tonne-km., of which 58 per cent. is 
due to labour charges. 


TRANSPORT AND COMMUNICATIONS IN U.S.S.R.—In 1913 
there were 36,350 miles of railway in Russia and by 1938 
the length of line in operation had increased to 52,817 
miles. During this period the volume of freight traffic 
increased from over 41,000 million ton miles to over 
238,500 million ton miles; the respective volumes of 
freight being 132 million tons in 1913 against 516 million 
tons in 1938. In the twenty-five years under review 
passenger journeys increased from 185 million to 1,178 
million. In 1938 the 56,545 miles of inland waterways 
carried some 67 million tons of freight and 68 million 
passengers, as compared with 45 million tons of freight and 
42 million passengers in 1933. Ships owned by Russia 
carried 30 million tons of seaborne freight in 1938. Air 
routes in the country total 71,458 miles and last year the 
machines in service carried 46,000 tons of goods, 11,000 tons 
of mail, and 293,000 passengers. During the past five 
years the number of motor vehicles on the roads has 
increased from 118,000 to 760,000. Between 1933 and 
1938 the length of telegraph and telephone lines increased 
from 994,190 miles to 1,491,290 miles, and the number of 
telephones from 600,000 to 1,300,000. ° 








Miscellanea 





ExpLosives Factory ExpLosion.—It was announced 
by the Minister of Supply on Thursday, September 28th, 
that fifteen lives were lost in an explosion at an explosives 
factory. Material damage involved will not, it is stated, 
seriously interfere with production. 


ELEcTRICITy GENERATION IN France.—The French 
Ministry of Public Works has recently issued the official 
report with regard to the generation, distribution and use 
of electricity in that country in 1937. It is shown that 
thermal power stations had an installed capacity totalling 
7,490,053 kVA and hydro-electric plants 3,777,813 kVA. 
Neither of these figures shows much increase on those for 
1936. The total energy generated amounted to 18,162 
million kWh, of which hydro-electric stations produced 
54-4 per cent. and thermal stations 45-6 per cent. 


SHEFFIELD METALLURGICAL ASSOCIATION.—It has been 
decided that it will be necessary to modify the usual 
Winter Lecture programme and the opening hours of the 
Sheffield Metallurgical Club for the present. Arrange- 
ments have been made for the club premises to be open 
on Tuesday evenings from 5.30 till 8 p.m. and on Saturday 
afternoons from 12.30 till 3 p.m. The lecture programme 
has been cancelled for the time being but it is hoped to 
arrange meetings for the informal] discussion of outstanding 
metallurgical problems as soon as conditions permit. 


A Conveyor FEED SicnaL.—The conveyors at a large 
Canadian mine have been fitted with a simple means for 
giving notice when the flow of materials along the belts is 
interrupted. Each conveyor has suspended over it a 
beam on which is hinged an arm. The lower end of this 
arm comprises a rubber-shod slipper which rests on the 
material flowing along on the belt. Towards the top of 
the arm is a mercury switch connected to an alarm bell. 
When material ceases flowing along the belt the arm 
drops to tip the mercury switch and ring the alarm bell 
by closing the electric circuit. 


ARRANGEMENTS FOR Munitions SuppLiEs.—In reply 
to a question in the House of Commons, the Minister of 
Supply said that all firms and Government factories en- 
gaged on munitions production had been asked to proceed 
on the basis of the utilisation of their full capacity. As 
existing orders were completed fresh orders were being 
placed with the utmost rapidity, and in the meantime 
firms had been instructed to proceed. Additional firms 
were being employed in accordance with allocations worked 
out in peace-time. Steps were being taken to expedite 
the construction of factories and plant and additional 
new factories were being undertaken. 


TrecHNIcAL ScHOOLS AND EveEntne CtuassEes.—In a 
letter to Local Education Authorities the Board of 
Education announces that technical schools and other 
institutions, in evacuation areas, including evening 
institutes recognised under the Regulations for Further 
Education, may be re-opened for both day and evening 
work subject to certain conditions. As regards evening 
institutes, it may be possible to divide the work of the 
more important among two or more buildings, an arrange- 
ment which would avoid concentration of large numbers 
and reduce the distances to be covered in darkened streets. 
No technical schools or evening institutes should remain 
open after 10 p.m., or in the case of such schools, etc., 
as are situated in London within a radius of 14 miles of 
Leicester Square, after 6 p.m. 


FuEL AND ELECTRICITY GENERATION IN SINGAPORE.— 
A note in the Electrical Review says that the supply 
undertakings in this country have complained of the 
increases in the cost of coal, but in Singapore the Electricity 
Department has had to contend with a much more burden- 
some rise in price than that experienced in this country. 
Not only was the price in 1938 (9-00 dollars per ton) more 
than 70 per cent. higher than in the previous year (6-40 dols.) 
but the calorific value of the fuel was substantially less 
(9053 against 11,570 B.Th.U.). Thus, notwithstanding 
an improvement in the thermal efficiency of the plant 
from 17-05 to 17-13 per cent. the average coal consump- 
tion per kWh generated increased from 1-73 to 2-20 Ib. 
In view of this exceptional rise in the price of coal the 
burning of fuel oil has been decided upon. 


Frre-REsistine ELEcTRIc CABLE.—A new fire-resisting 
cable has been placed upon the market by member firms 
of the Cable Makers’ Association. It is stated that this 
new cable will, regardless of the source of heat, the intensity 
of the flame or the period of application, extinguish 
itself after the source of heat is removed. The chief 
feature with respect to the cable is that the dielectric is 
made from organic material, and though it will be destroyed 
by fire, only that portion subjected to even intense flame 
will be affected. In the event of an electrical failure 
in the circuit, cable of this type will not continue to 
burn when the arc is extinguished, nor will it help to spread 
an extraneous fire. The overall dimensions of the cable 
are the same as for the corresponding standard vulcanised 
rubber-insulated cables, while no special precautions 
other than those associated with rubber-insulated cables 
are required in installation. 


GrinpInc THIN WasHERS.—In a discussion in the 
columns of our contemporary, The Machinist, Mr. C. G. 
Williams describes a method he has used successfully 
to grind flat washers from 0-002 to 0-008in. thick. By 
this method a thin washer of leather is attached to a 
steel plate with either glue or shellac. After drying, 
the assembly is placed on the magnetic chuck and a very 
light cut is taken off the top of the leather. The leather is 
then given a light coat of glue or shellac and after drying 
it is touched up on the grinder, permitting the wheel to 
just touch the surface at all points. A very thin coat of 
adhesive is then flowed over the surface and the washer 
to be ground is dropped on it. The washer is not allowed 
to drop so as to touch one side of the adhesive first, but is 
held as nearly parallel with and as close to the surface 
as is possible before it is allowed to drop the jin. more 
or less that it may fall. If one side of the washer is allowed 
to touch the adhesive before the other, it will cause a 
slight flow of the adhesive to the high side and may cause 
another distortion. Mr. Williams says that washers have 
been held to one micron difference in thickness in 2in. 
by this method. 











Air and Water 





AvsTRALIAN Burtt TorPeDO Boats.—lIt is reported in 
the Marine Engineer that work has begun on Cockatoo 
Island in Sydney Harbour on the construction of six motor 
torpedo boats. Six similar boats are to be built later it is 
stated. 


AMERICAN SHIPPING AND THE WaAR.—A committee of 
the Cork Harbour Board is to prepare a report on a 
suggestion that the United States lines be asked to regard 
Cork Harbour as a terminal European port of call for the 
lines’ trans-Atlantic ships during the war. 


JUNIOR INSTITUTION OF ENGINEERS.—It has been decided 
to carry on the work of the Junior Institution of Engi- 
neers from its offices at 39, Victoria Street, London, 8.W.1. 
One meeting per month will be held and the social 
evening arranged for October 6th will be held from 5.30 to 
7.0 p.m. 


GrEENocK Harsour ImprovEMENTS.—The scheme of 
improvements at Greenock Harbour has been postponed 
for the time being. The proposed works, which included 
the reconstruction of Princes Pier, the deepening of the 
Garvel graving dock, and improvements to the entrance 
basin, would have cost £140,000. 


Suippinc SEeRvIcE To Erre.—In consequence of the 
war emergency the London Midland and Scottish Railway 
Company has decided to cancel the daylight mail-boaé 
service between Holyhead and Kingstown. There is now 
only one steamer instead of two each way, crossing by 
night. On the Dublin—Liverpool route sailings have been 
reduced to three each way every week, instead of one 
daily. 

New Dvurcu Frormia LEADER.—A new flotilla leader, 
the “‘ Jacob Van Heemskerck,”’ has been launched from 
the yard of the Netherland Shipbuilding Company. The 
new ship has a length of nearly 433ft., a breadth of 40ft. 
8in., a draught of 14ft. 10in., and a displacement of about 
4200 tons. She will carry six 6in. guns, eight 1-5in. 
and four 0-5in. machine guns, and three triple 2lin. 
to io tubes. Propelled by two turbines totalling 
56,000 H.P. the ship will have a speed of about 32-5 knots. 


A Ministry or Surpprnc.—Replying to a question in 
the House of Commons recently the Prime Minister said 
that the Government intends to establish a Ministry of 
Shipping at an early date, and plans for its establishment 
have been in existence for some time past. The Prime 
Minister was satisfied that, at this moment, when the 
organisation to deal with shipping problems is being very 
rapidly expanded, there is much to be gained in efficiency 
by retaining that organisation for a further period within 
the Board of Trade, where it has the advantage of the 
existing legal, financial, and establishment services, and 
has not to dissipate energy in constructing a new machine 
to deal with these matters. It is reported that Sir 
Ashley Sparks, resident director of the Cunard-White 
Star line in the United States, has been notified that he 
will represent the Minister in America when the Ministry 
is set up. 

British BroapcasTING CoRPORATION.—In order to 
meet the needs of the broadcasting service in war time, 
certain modifications have been made, after consultation 
with the Board of Governors of the B.C.C. and with their 
consent, in the system of control of the Corporation. Sir 
Allan Powell, Chairman, and Mr. C. H. G. Millis, Vice- 
Chairman, now constitute the Board of Governors. The 
appointment of the other members of the Board has been 
terminated by Order in Council as from September 5th, 
1939. Apart from this change the Corporation’s Charter 
remains in full force. The B.B.C. licence and agreement 
with the Postmaster-General has been modified to the 
extent that certain powers which under the terms of the 
licence were vested in the Postmaster-General have teen 
transferred to the Minister of Information. The main 
powers thus transferred relate to programme matters, 
hours of working, and the possible control of the service 
in emergency. 


ConTROL OF GROWING TREES.—In pursuance of powers 
granted under the Emergency Powers (Defence) Act, 
1939, the Minister of Supply announces that he has made 
the Control of Growing Trees (No. 2) Order. This Order 
substitutes, on and from September 18th, 1939, a licensing 
system to control the sale of growing trees for felling for 
the temporary limitation of such sales imposed by the 
Control of Growing Trees (No. 1) Order. In addition, the 
Order introduces a licensing system to control the felling 
of growing trees. The Order further provides that all 
sales of growing trees for felling must be made within the 
maximum prices set out in the Schedule to the Order. 
Subject always to the supervision of the Headquarters’ 
Department of the Timber Control the licensing system 
im: by the Order will be operated by the local 
Timber Control Divisional Officers. Forms of application 
for licences should be obtained from and returned when 
completed to the appropriate officers. 


SHIPBUILDING RESEARCH IN JAPAN.—According to a 
Japanese newspaper report, a proposal is under considera- 
tion to establish a research foundation for shipbuilding 
and marine subjects. A number of Japanese shipbuilding 
concerns and shipping companies are supporting the 
proposition. The report is dealt with in the Shipbuilding 
and Shipping Record, which says: “Concerted measures 
already decided upon include: (1) A foundation to be 
established with a fund of Yen 10,000,000. (2) Of the 
basic fund, the N.Y.K., O.S8.K., the Yamashita Steamship 
Company, and Mitsubishi Heavy Industries Company will 
each put up Yen 500,000, and other shipping companies 
will put up sums in line with the scope of their shipping 
activities. (3) Object of the foundation is to carry out 
investigations on every phase of marine transportation 
and shipbuilding technique as well as to guide the 
Japanese shipping business in general. (4) Branch offices 
of the foundation will be set up in London and New York 
and other leading world shipping centres. Special 
subjects of research will include shipping and shipbuilding 
policies, management problems, technical matters con- 
cerning hulls, engines, propellers, etc., research on 
harbours, piers, and warehouses, a study of efficient 
loading and other details of the shipping business.” 
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PROJECTED OIL ENGINE EXHIBITS AT OLYMPIA 


(For description see page 355) 





























FIG. 98—28 B.H.P. HORIZONTAL ENGINE—PETTER-FIELDING FIG. 99—20 B.H.P. OPPOSED PISTON ENGINE—VICTOR 





























FIG. 100—600 B.H.P. SIX CYLINDER ENGINE—CROSSLEY FIG. 10I—400 B.H.P. OPPOSED PISTON ENGINE—BLACKSTONE-BRUSH 





























FIG. 102—30 B.H.P. THREE CYLINDER MARINE ENGINE—THORNYCROFT FIG. 103—12 B.H.P. TWIN CYLINDER MARINE ENGINE—FOWLER 





























FIG. 104—180 B.H.P. ‘‘SUPERSCAVENGE” ENGINE—PETTERS FIG. 105—30-36 B.H.P. MARINE ENGINE—PETTER-BATES 
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PROGRESS OF THE WAR AT SEA 


Ow1neG to the abnormal conditions under which 
it is being produced, THE ENGINEER, in company 
with many of its weekly contemporaries, has to 
be ready for the presses much earlier than was its 
wont. Moreover, it is to be feared that from one 
cause and another some subscribers do not receive 
their copies on the customary day. In con- 
sequence of these changes the news-value of our 
pages is less than it was. That is perhaps of 
relatively small importance in a weekly technical 
periodical save in one respect. It has been our 
established practice to comment in our leading 
article on events of the day in so far as they 
affect engineers. There we enjoyed the advantage, 
denied to the daily press, that we could count 
generally upon a day or two in which to check up 
facts and to secure opinions. That service to 
our subscribers we can no longer—for the present 
at least-—-perform. Instead of an interval of only 
a few days between an event and the comments 
upon it in our pages reaching our readers as much 
as ten days may intervene. One might be tempted 
to think that such pseudo-contemporary articles 
were without value were there not another con- 
sideration. Very few people file their daily 
papers, whilst we know that most of our sub- 
scribers keep THE ENGINEER for months and years, 
and that a fair proportion bind their copies. 
Our issues have, in consequence, a permanency 
which the daily papers do not enjoy. Long after 
news-value has evaporated our articles remain as 
a source of reference and, since it is our constant 
effort to report the reactions and opinions of 
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engineers, become a standing record, not with- 
out historical value. All who read week by 
week—and we know it to be one of our most 
popular features—our short articles entitled “ Sixty 
Years Ago,” know what the fascination is in turning 
up old numbers, reviving the memory of almost 
forgotten events, and reading the editorial com- 
ments on them. 


We offer these reflections as an excuse for 
reviewing now the speech which Mr. Churchill 
delivered on Sept 27th in the House of Commons. 
A speech of the kind was needed by the British 
peoples. Ever since the opening of the war they 
had been kept almost in the dark as to the activities 
of our First Line of Defence. Day by day news 
of naval activity was expected, and day followed 
day with disappointment. A little news was 
released parsimoniously, but it did not satisfy 
a public which felt that the navy must be “ up to 
something.” Mr. Churchill’s statement came as a 
welcome relief from disappointed hopes. No one 
will believe that the navy is doing nothing but 
convoying merchant ships and hunting sub- 
marines. All are confident that under an energetic 
First Lord it is busy about affairs too great to 
be mentioned. But they wanted direct assurance, 
and they were heartened and encouraged by the 
first page of the official history of the war at 
sea. There is some doubt as to the number 
of ocean-going submarines possessed by Germany 
at the outbreak of war, but it appears to be 
fairly certain that there were not more than 
forty. When Mr. Churchill said that taking 
even six or seven as a safe figure of submarines 
destroyed in the first fortnight of the war, it 
represented one-tenth of the enemy fleet, he, 
no doubt, included the large number of small U- 
boats known to be possessed by Germany. Fairly 
complete silence is preserved as to the location of 
submarine attacks and of counter-attacks on the 
raiders, but it is known that some of them have 
happened in the Atlantic, and far out in the North 
Sea. It follows that a proportion of German 
losses must have been incurred amongst the 
largest and best of their vessels. That is important, 
not only because such units are, in themselves, 
harder to replace than the smaller vessels, which, 
for all we know, may be being fabricated as they 
were in the Great War, but still more because 
they would almost certainly be officered by the 
most experienced men and manned by the best 
crews, the loss of whom is a very serious matter 
to the enemy. As Mr. Churchill said it is “‘ much 
easier for our enemies who seek our destruction 
to build more U-boats than it will be to replace 
the highly skilled and limited class of professional 
officers and crews, who are now being captured or 
destroyed.” 

Some day, when it no longer matters, we shall 
be told how ceaseless and successful attack is 
carried out, and by what means submarines are 
discovered, and either captured or destroyed. 
For the moment we have to content ourselves 
with a remarkable statement in Mr. Churchill’s 
speech. Contrasting the last war with the present 
war, he said : “ Very often to hunt down a U-boat 
it was necessary to use a flotilla of fifteen or twenty 
vessels, working together for a whole day on the 
vaguest indications. Now two destroyers, or 
even one, can maintain a prolonged and relentless 
pursuit.” That would seem to imply that our 
destroyers are equipped with means of detection 
which enable them to keep in permanent touch with 
a submarine, contact having once been made. 
The fate of a submarine so detected is only a matter 
of time. Sooner or later she must come to the 
surface, if not to take fresh air, then to recharge 
her batteries by navigating on the surface by 
means of her oil engines for several hours. 
In shallow waters she may delay this necessity 
by lying on the bottom for as long as her air supply 
lasts, but in deep water she must maintain sufficient 
way to enable the hydro-planes to keep her sub- 
merged. In consequence, there is a continual 
draft on her batteries and she must the sooner 
seek the surface to recharge them. Anyone who 
does not appreciate the anxiety which this neces- 
sity causes the commanders of submarines may 
be referred to that admirable work on submarines 
in the late war which Lieut.-Commander Kenneth 








Edwards, R.N., wrote under the title ‘“‘ We Dive at 
Dawn.” Whilst great advances have been made in 
the design of submarines since those days, we know 
of no reason to suppose that Germany has succeeded 
in overcoming this characteristic weakness, a weak- 
ness which must prove fatal if, as Mr. Churchill’s 
statement would seem to indicate, a pursuing 
surface ship can maintain constant contact 
with the submerged vessel. We may note further 
in this connection the First Lord’s reference to 
the capture of officers and crews. It is, to say 
the least, conceivable that these men have been 
rescued in some instances from U-boats which 
were compelled to come to the surface to breath 
or recharge. 

Let us turn now to another aspect of Mr. 
Churchill’s statement. In the first week of the 
war we lost 65,000 tons of shipping through 
submarine attacks; in the second the number 
fell to 46,000 ; in the third to 21,000 and in six 
days of the fourth week only 9000 tons had 
been so lost. The “Courageous” does not, 
of course, appear in this account, which is solely 
connected with mercantile vessels. Foreseeing 
that - the question might arise whether this 
remarkable fall ought to be attributed in some 
measure to a serious reduction in the tonnage 
afloat, the First Lord mentioned that we usually 
have no less than 2000 ships of the Mercantile 
Marine every day on salt water, and that “the 
whole vast business of our world-wide trade 
continues without interruption and without appre- 
ciable diminution.”’ In other words, serious as 
the losses may seem when measured by units, 
they are inappreciable when contrasted with 
the whole of our sea water commerce. Mr. 
Churchill very rigidly warned the public against 
over confidence. A recrudescence of losses may 
occur, but it is fairly clear even now that in no 
event can Germany place us in the precarious 
position of 1917, when we were forced to build new 
ships feverishly and to buy them where we could. 
With each passing day the position must get 
better unless the number of German U-boats is 
augmented from another source. In this con- 
nection it is fitting to allude to an interjection 
made by Mr. Churchill in reply to an exclamation 
by a Labour member. We quote his words: 
“Ah! That is the great problem for us—to 
find destroyers for our many needs—many needs 
which I cannot mention to the House, which 
make great demands on us.” In the Great War 
we hastily built and bought mercantile ships to 
replace those sunk by enemy action ; in this war 
we may deem prevention better than cure and 
hasten the construction of destroyers and U-boat 
chasers. 

Since Mr. Churchill’s speech was delivered 
another event has occurred in the North Sea, 
which is not without its useful lesson. On Tuesday, 
September 26th, a fleet of British warships, with 
an aircraft carrier, was attacked by twenty enemy 
aircraft in the North Sea. The admiral has 
reported that not a single one of his ships was struck 
and that not one of his men was injured. On 
the other hand, one enemy sea-plane was brought 
down, a second was winged, and a third was 
picked up on the surface and its crew captured. 
That as far as it goes is satisfactory, but an attack 
by only twenty machines was unlikely to secure, 
save by pure chance, a notable result, even if 
they attempted to concentrate on a single vessel. 
Not until attacks are carried out by five or six 
hundred machines shall we know what influence 
the air arm will have upon naval action. 

We cannot do better than conclude this brief 
commentary on a speech for which the whole 
Empire is grateful, by quoting the words with 
which the First Lord brought it to an end: “ We 
have no reason, upon the information and ex- 
perience which are now available, to suppose 
that such a situation (the U-boat menace of 1917) 
will recur, and if this surmise—and it cannot be 
more than that—should prove correct, what does it 
mean? It means that one primary danger is 
falling into its proper confines, and that amid all 
our anxieties we can feel a certain steady measure 
of assurance that so far as the submarine is con- 
cerned the British Empire and all its friends in 
every quarter of the globe will be able to develop 
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their latent, immeasurable forces, and that the 
whole strength, wealth, resources, and man- 
power of those many communities can be con- 
centrated in ever-growing intensity upon the task 
we have in hand, in which task we have only to 
persevere to conquer.” 





Obituary 





ROBERT MACKIE 


WE greatly regret to have to record the death 
on Saturday, September 23rd, at his home, 
‘ Braeside,” Curdridge, near Botley, Hants, of 
Mr. Robert Mackie, who for the past thirteen 
years was the engineer manager of the Woolston 
works of John I. Thornycroft and Co., Ltd., at 
Southampton. Mr. Mackie, who was fifty-seven 
years of age, had not been in the best of health 
for some little time past, but was active to the last. 
On Saturday morning he was busy in the works, 
but died shortly before midnight the same evening. 
He was born at Newcastle-upon-Tyne, and served 
his apprenticeship at the engine works of Haw- 
thorne Leslie and Co., Ltd. By attending evening 
lectures and night classes he obtained a great deal 
of his theoretical knowledge, and was awarded a 
somewhat rare honour, a Marshall Scholarship. 
After completing his period of training he remained 
with the firm for some time, and later came to 
London to join the staff of Babcock and Wilcox, 
Ltd., where he extended his knowledge of boiler 
practice. In 1904 he joined the staff of John I. 
Thornycroft and Co., Ltd., at Chiswick. Three 
years later when the shipbuilding and marine 
engineering side of the firm’s business was finally 
transferred to Southampton, he was made chief 
draughtsman and designer on the machinery side, 
and in 1926 was appointed engineer manager of 
the Woolston works. ing the years which 
followed he was responsible for the machinery of 
all the vessels built by the firm, which included 
naval and mercantile ships and many private 
yachts. 

Mr. Mackie was locked upon by high Admiralty 
authorities as one of the outstanding engineers 
among the firms which specialise in naval con- 
struction. His wide experience and ready resource 
was also much appreciated by the technical staff 
of the Cunard White Star Line in connection with 
the alterations and repairs to their ships, including 
the “ Queen Mary,” which were carried out by 
Messrs. Thornycroft at Southampton. . He was a 
member of the Institution of Naval Architects, and 
was a familar figure at the meetings of the Institu- 
tion. He was a loyal colleague to his staff, many 
of whom had worked with him for twenty and 
thirty years, and by his genial and charming 
manner and his ready sense of humour, he endeared 
himself to a large circle of business and other 
friends by whom he will be greatly missed. His 
death will be a severe loss to his firm, and it leaves 
a place which will be difficult to fill. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 





STEAM PLOUGHS AND THE AGRICULTURAL 
EMERGENCY 

Sm,—Some time ago, June 16th to be precise, you 
were good enough to print a letter from me on this 
subject which was answered by Mr. M. H. Royston 
in your issue of June 30th, who in turn was replied to 
by myself in your issue of July 7th. Briefly, my 
argument, with which Mr. Royston disagreed on 
economic grounds, was that the Government Plough- 
ing Scheme should be accelerated by the extended 
use of the heavy steam ploughs belonging in the main 
to contractors which for economic reasons have very 
largely dropped out of use in the last ten years or so, 
and that further, an immediate programme of re-con- 
ditioning of the very large proportion requiring repair 
prior to use should be undertaken by means of 
Government assistance with a view of not only helping 
forward the very ambitious official programme, but 
also as a safeguard against petrol, etc., shortage in 
case of war, observing that this would militate against 
the use of the existing I-C engined tractors, let alone 
the large increase in number adumbrated as a war- 
time measure. 

Well, sir, the war is on us, so I venture to ask you 
to allow me to raise my voice once again on behalf 
of the steam engine on the land. There is still a little 
left of a very excellent autumn ploughing season, and 





I feel sure that a number of steam sets could be put 
to work immediately under some form of official 
assistance ; it must be remembered that the autumn 
ploughing is the most valuable of the lot. As for the 
remaining sets requiring more or less repair, these 
should immediately be overhauled in order that they 
be ready in full strength for the ploughing next 
spring. It is all very well to talk of difficulties in 
obtaining new boilers and fireboxes, but is this a 
fact ? One imagines that there are still plenty of 
boilermakers, railway companies for example, who 
could turn out these boilers in the necessary numbers. 

The essence of my argument is speed, but not haste. 
The land is in excellent condition for ploughing and 
every available implement should be turned on to it 
at once ; some form of temporary guarantee against 
financial loss to farmer or contractor should be made 
in respect of steam tackle in order that work should 
not be held up pending the permanent fixation of 
charges. In spite of the slight extra cost it is generally 
admitted that the steam engine does the better work. 

In conclusion, I quote the case of a neighbour who 
has just taken over a semi-derelict farm of some 
500 acres in addition to his existing 800. He owns 
three tractors, which are ample for his original holding, 
but insufficient for the quick working of his combined 
acreage ; two sets of steam engines, if available at a 
reasonable cost, could easily be put to work here, 
which would enable some of the land, at all events, 
to be cropped next year instead of the year after, an 
obvious national advantage in these times. 

J. G. B. Sams. 





Sixty Years Ago 








LocomoTivE History 


As long as engineers exist, interest, affectionate 
as well as professional, will continue to be taken in 
all that concerns the steam locomotive and its 
history. It cannot be said that even yet all the 
details of that history are fully known. The diligent 
searcher can still find fresh facts to disclose, and in 
our pages from time to time we still publish articles 
under the general heading “ Links in the History of 
the Locomotive.” The first article bearing that 
title appeared in our issue of October 10th, 1879, 
and before the year was out six other articles under 
the same title were published in our columns, together 
with a number of “letters to the editor’ which 
they inspired. The first article appeared just fifty 
years after the Rainhill trials. The history of the 
locomotive up to the date of those trials was, we said, 
fairly complete ; but in the period after them there 
were great gaps and blanks over which imagination 
was left to carry us. Perhaps the most complete 
history of the locomotive ever written was, we thought, 
that contained in the earlier chapters of Locomotive 
Engineering and the Mechanism of Railways, by 
Colburn—a former editor of this journal—but 
even that history left much to be desired. Smiles, 
in his Lives of the Engineers, had given a history of the 
locomotive which was as unsatisfactory as it was 
possible to be. Author had followed author, but 
the men who really possessed accurate information 
had held their peace. Of the inner life of railways, 
of the work done by others than George and Robert 
Stephenson, very little had been said, and types of 
engines and modes of working, which once played 
a very important part in the economy of railways, 
had been passed over altogether without notice. 
We proposed to do something towards remedying 
the position by supplying at least one or two links in 
the history of the locomotive. For the material 
embodied in our first article we were indebted to 
Mr. George Graham, of the Stockton and Darlington 
Railway, a line the jubilee of which had been cele- 
brated in 1875. For that occasion a large number of 
locomotives old and new had been collected together 
and photographs of many of them had been taken. 
Those photographs, together with certain others, 
had been placed at our disposal, and we proposed to 
reproduce them as engravings from time to time. 
To begin with we illustrated the Stockton and Darling- 
ton engine “ Royal George,” originally built by 
Gilkes, Wilson and Company, of Newcastle, and 
rebuilt by Timothy Hackworth, “‘ the first locomotive 
superintendent that ever existed.” We also illus- 
trated the Canterbury and Whitstable Railway’s 
** Invicta,’ built by George Stephenson in 1830 on 
lines resembling those of the “ Rocket.” It is 
illuminating to read that we were not aware of the 
existence of any other engraving of the “ Invicta” 
other than that which we published, and that the 
construction of such an engine had in fact been 
passed over in silence by all historians of the loco- 
motive. 





THe G.E.C. anp THE War.—The General Electric 
Company Limited has 2135 of its employees serving 
with the Combatant Forces. One third of the total male 
staff in the Sales Organization is with the colours. The 
Company gives a generous allowance to all employees 
with the Forces. 
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Theory and Design of Valve Oscillators. 1939. By 
Dr. H. A. Thomas. London: Chapman and Hall. 
Price 18s.—During the past ten years the theory and 
practice of generating oscillations at high frequencies 
has progressed very rapidly, but the information is 
scattered in the journals of learned societies, and 
hitherto the advanced student has found it difficult 
to appreciate the results of scientific investigation. 
Hence the object of this book is to present in a form 
suitable for the advanced student and technician the 
more important material on the subject. Dr. Thomas 
first deals with the fundamental principles of oscilla- 
tion generation, and gives an exposition of the 
influence of the non-linear properties of the valve 
which limit the oscillation amplitude attained. Since 
an electromotive force of zero frequency is applied 
to it while it yields an A.C. electromotive force of the 
frequency decided by the valve characteristics, and 
the chosen associated circuit constants, a thermionic 
generator can quite usefully be regarded as a fre- 
quency converter. The theoretical account of oscilla- 
tion maintenance is therefore followed by a detailed 
discussion of the efficiency of this conversion and 
of the factors which determine the constancy of the 
behaviour of the generator as regards amplitude and 
frequency. In this practical section of the book the 
author has drawn on his own wide experimental 
experience, and has supplied information of con- 
siderable value to the practical wireless engineer. 
To anyone who is likely to employ a valve generator 
for any purpose the volume also appeals. 





The Oil Engine Manual. London: Temple Press, 
Ltd., 5-17, Rosebery Avenue, E.C.1. Price 5s. net. 
This book, which has been written by the technical 
staff of our contemporary journal The Oil Engine, 
covers in a clear, concise manner the various aspects 
of oil engine construction, operation, and mainten- 
ance. After giving a brief review of the evolution of 
the oil engine the first section deals with working 
principles, injection, ignition, combustion, starting 
systems, pressure charging, lubrication, and main- 
tenance. The following two sections are devoted to 
fairly detailed descriptions of the various makes and 
types of industrial and transport engines of British 
make. The information is well illustrated by dia- 
grams, drawings, and photographs, and specifications 
of each maker’s range of engines are given in chart 
form. An appendix contains particulars of relevant 
standards, useful costs data, &c. Students will cer- 
tainly find the book of considerable use and those 
familiar with oil engines will find it a handy reference 
work of modern design and practice. 





Cast Iron Pipe. By Percy Longmuir, M.B.E., 
D.Met., London: Charles Griffin and Co., Ltd., 
42 Drury Lane, W.C.2. Price 4s. net. For the 
production of this book the author took advantage 
of facilities offered him by the Staveley Coal and 
Iron Company, Ltd., to study the various current 
methods of cast-iron pipe production. It describes 
in some detail the production of vertically cast 
pipes, metal spun pipes, and sand spun pipes and 
the manufacture of special pipe castings. The various 
types of pipe joints and their respective merits are 
discussed. Metallurgical control is of considerable 
importance in this class of work and the author has 
devoted a chapter to this subject. The concluding 
chapter of the book deals with the properties of cast- 
iron pipes and includes some useful and interesting 
tables. 





Engineering Questions and Answers. Volume 2. 
London: Emmott and Co., Ltd. Price 6s. net. 
—This volume is based upon the ‘“ Questions 
and Answers” section of the ‘‘ Mechanical 
World” published in that journal between 1936 
and 1938. It contains particulars of the difficulties 
and problems encountered by engineers in the 
course of their work and gives practical solu- 
tions to these problems. A wide field of practice 
is covered ranging from the design of a free wheel 
for an oil engine to the raising of mine water for use 
in fire hydrants. 





BOOKS RECEIVED 


Gas Charts for Steam Boilers. By J. Webster. London: 
Emmott and Co,. Ltd., 31, King Street West. Price Is. net, 


Elements of Sheet-Metal Work. By W. Cookson and A. 
Bold. London: Technical Press, Ltd., 5, Ave Maria 
Lane, E.C.4. Price 6s. net. 

Design of Welded Steel Structures. By A. Ramsay Moon, 
B.A. London: Sir Isaac Pitman and Sons, Ltd., Parker 
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(Continued from page 337, Sept. 29th) 


Bane we continue our description of some of 
the exhibits which were to have been shown at 
the Engineering and Marine Exhibition at Olympia, 
London, the holding of which has had to be 
postponed on account of the war. 


Joun I. THORNYCROFT AND Co., Ltp. 


On the stand of John I. Thornycroft and Co., 
Ltd., of Thornycroft House, Smith Square, London, 
S.W.1, and Southampton, Basingstoke, and Read- 
ing, the products of the Reading works would have 
included a wide range of the firm’s cold-starting 
marine oil engines, working on the compression- 
ignition system, Hesselman engines and engines 
utilising paraffin fuel. The series of engines using 
heavy oils, known as the “ R.J.” series, gives a 
range of power from 18 to 36 B.H.P. for the slower 
types of craft and this range is extended to 
145 B.H.P. by the six-cylinder “R.L.” type, 
which has been specially designed for the faster 
craft employed on Admiralty work and river and 
harbour inspection. All these engines are designed 
to run at speeds between 1200 and 1800 r.p.m. 

The smaller size of twin-cylinder “ R.J.”’ engine, 
which we do not illustrate, is the unit which was 
chosen for the powering of the lifeboats of the 
Cunard White Star liners “Queen Mary” and 
‘“* Mauretania,” and after showing excellent service 
results has again been adopted for the “ Queen 
Elizabeth,” now under construction at John 
Brown’s Clydebank yard. This particular unit 
has, we learn, been widely adopted for many types 

















FIG. 1066—HESSELMAN ENGINE—THORNYCROFT 


of commercial and pleasure craft, both for main 
propulsion and for auxiliary service. 

The engine illustrated in Fig. 102 on page 352 
is the new three-cylinder “R.J.” unit, which 
has been produced to fill the gap which existed 
between the two and the four-cylinder engines. 
In this model accessibility to the crank case 
has been specially studied. Like those of the 
same series, the engine has a bore of 4in. with 
a stroke of 6in. and a cylinder displacement 
of 225 cubic inches. The designed output is 30 
B.H.P. at 1200 r.p.m., and the propeller can be 
driven through reduction gears either of 2 to 1 or 
3 to 1 ratio. The combustion chamber is of the 
Thornycroft two-chamber pattern, giving easy 
starting, good combustion, and an economical fuel 
consumption. Lubrication is effected on the dry 
sump principle, an Auto-Klean strainer being 
included in the circuit. The reverse gear is of the 
Thornycroft type, with a multi-disc ahead clutch 
and an astern motion by means of bevel wheels 
operated by a brake band, giving equal speeds 
ahead and astern. Both the clutch and the reverse 
gear are operated by a single hand lever. The 
lubrication system for the reverse gear is combined 
with that of the engine. 

The four-cylinder engine of the “ R.J.” series 
has been designed for installation in the slower 
types of craft, in which the engines can be placed 
at less steep shaft angles. The reducing gears 
already mentioned are also available with this 
model, which has an output of 37-47 B.H.P. at 


lubrication is used on this model. Another engine 
intended to be shown is the six-cylinder “ R.L.” 
type unit, with an output of 95-145 B.H.P. at 
1200-1800 r.p.m. It is the largest of the series and 
can be supplied either with a cast iron crank case, 
or in cases where light weight is necessary a crank 
case of aluminium alloy. This particular model has 
found an extensive use for fast craft, such as 
Admiralty picket boats, barges, patrol vessels, and 
inspection launches, where its light weight, more 
compact dimensions, and quiet running have 
proved advantageous. 

An interesting engine is the ‘‘ D.B.2” Hessel- 
man engine, shown in Fig. 106 and drawing Fig. 107. 
It is a two-cylinder model having a bore of 3}in. 
and a stroke of 4}in. with a displacement of 
86-5 cubic inches. It has a designed output of 
10 B.H.P. at 1100 r.p.m., giving a propeller speed 
of 700 r.p.m., and is a direct follower of the familiar 





















































design of this unit is particularly clean and com- 
pact, and it has been utilised on many liners for 
lifeboat and for tender services. The reverse gear 
is built integrally with the engine and when desired 
a2 to 1 Thornycroft reduction gear can be supplied, 
which is desirable when driving a larger slow- 
running propeller. 


Puiires Inpustriat, Lrp. 


The intended exhibits of Philips Industrial, 
Ltd., of Century House, Shaftesbury Avenue, 
W.C.2, included welding rectifiers for D.C. welding, 
A.C. are welding transformers, dual current plant 
delivering both A.C. and D.C., and resistance weld- 
ing machines in operation. One of these welding 
transformers is a two-operator machine giving 
welding currents of 30 to 260 amperes for two 
operators, or 30 to 500 amperes for a single 
operator. Another welding transformer is a 
portable unit designed for workshops in which the 
welding work does not require a plant with a heavy 
output. It has a range of 20 to 135 amperes. 
The dual current welding unit incorporates an 
oxide rectifying valve. The inertia free action 
of this valve is claimed to give an extremely 
stable arc, and very rapid recovery time. Of the 
two dual current machines, one is capable of 
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Thornycroft “ Handybilly ’’ model, so well known 
in the forms of a paraffin and petrol engine. By 
the use of the Hesselman principle of combustion 
it is now possible to utilise heavy oil fuels, such as 
those used with high-speed oil engines of the com- 
pression-ignition type. In this engine the car- 
buretter is replaced by a small fuel pump of simple 
construction, which injects the fuel into the com- 
bustion chamber at or about the point of maximum 
compression. The pressure with which the fuel 
stream enters the combustion space and the heat 
due to the compression of the air in that space is 
sufficient to break up the fuel into fine vapour and 
ignite it. Starting is effected by injecting a very 
small amount of petrol into the induction pipe, 
which is accomplished by about three strokes of a 
hand-operated pump. This engine is interchange- 
able with the petrol and paraffin engines of the 
same size, being only a little heavier in weight and 
a few inches greater in overall height. 

The firm also meant to show one of its “ R.A.4” 
four-cylinder units, designed for burning paraffin 
fuel. It has a bore of 3#in. with a stroke of 5in. and 
a displacement of 221 cubic inches, the output being 





speeds of 1200 and 1800 r.p.m. The wet system of 








20-25 B.H.P. at 1100 and 1500 r.p.m. The general 
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FIG. 107—SECTION OF TWIN CYLINDER 10 B.H.P. HESSELMAN OIL ENGINE—THORNYCROFT 


practically any kind of welding work likely to 
be required from a single-operator equipment, 
its outputs being 25 to 140 amperes D.C. and 60 to 
300 amperes A.C. The other unit is similar and 
easily transportable. Its outputs are 10 to 80 
amperes D.C. and 27 to 175 amperes A.C. The 
firm’s range of welding rods would have been 
exhibited, and demonstrations of their use given to 
show the very high speed of welding which they 
make possible and the overall economy they 
effect in every kind of welding job. 

Several resistance welders were to be shown. 
The Philips welding spot light, used in conjunc- 
tion with the spot welders, overcomes the difficulty 
previously experienced in accurately positioning 
the welds. With its aid guesswork and trial and 
error methods are eliminated, the finished job 
is improved, and costs are said to be substantially 
reduced by the increased speed of production which 
it makes possible. Another exhibit would have 
been a magnetic filter which, by removing even 
the smallest particles of metal which find their 
way into lubricating oil, reduces wear and tear 
and increases the efficiency of machinery. The 
filter will deal with approximately 50 gallons of 
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oil per hour. Its application would have been 
illustrated by a photographic enlargement of a 
large oil engine equipped with six of these filters. 

Of interest to electrical engineers would have 
been a display of pressure-type condensers for power 
factor correction and non-pressure, low-voltage 
condensers. The condenser element in the former 
case is hermetically sealed in an oil-filled steel 
cylinder, the air being evacuated by the usual 
methods, following which the cylinder-is charged 
with nitrogen gas under pressure. This removes 
the cause of ionisation and effectively eliminates 
ageing, which, until the adoption of this method 
of construction, was a vital factor affecting the 
efficiency of condensers and substantially lowering 
their useful life. Special attention has also been 
paid to ohmic losses which are now very low. 
As the cylinders are of small diameter, the con- 
densers can be accommodated in a relatively small 
space. The voltage range for direct connection 
is 400 volts to 11 kV. 

In addition to oxide, cathode, and mercury arc 
rectifiers, the firm was to have shown for the first 
time a range of selenium rectifiers which are said 
to be the outcome of many years’ research and 
exhaustive testing. An exceptionally good 
efficiency, t.e., 80 per cent., extremely good voltage 
regulation (approximately 10 per cent. from no 
load to full load), small dimensions, and great 
reliability, are the principal advantages claimed 
for these rectifiers. Rectifiers suitable for the 
operation of D.C. motors from A.C. supplies and 
a range of battery chargers suitable for use in 
garages for charging the batteries of electric vehicles 
would also have been shown. 





Fusarc WELDING Company, LTD. 


Automatic welding plant for seam welding in 
longitudinal or circumferential planes was to be 
shown by the Fusare Welding Company, Ltd., of 
Letchworth, Herts. The electrode feed, arc length, 
and speed of traverse are automatically controlled 





tinuous electrode for automatic welding represents 
an important development, the resulting weld 
possessing high mechanical qualities, homogeneity, 
and an exceptionally clean and neat finish. The 
illustration Fig. 108 shows a heavy type automatic 
head building up railway wheels. 


Mayor, RoBINSON AND Co., Lrp. 


A range of tube bending and rod cutting machines 
would have been shown by Major, Robinson and 
Co., Ltd., of ‘‘ Scols’’ Works, 385 and 387, City 

















FIG. 109—TUBE BENDING MACHINE—MAJOR, ROBINSON 


Road, Manchester, 15. The “ Scols ’’ tube bending 
machines are manufactured by the company in a 
variety of types and sizes suitable for bending gas, 
steam, hydraulic, copper and conduit tubes from 
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FIG. 108—AUTOMATIC WELDING MACHINE—FUSARC 


so that constant results are obtained for any length 
of run without skilled operation. This eliminates 
all possibility of inferior workmanship arising from 
fatigue or lack of skill on the part of a manual 
operator. The output of the plant is said to be 
equal to the combined output of five to ten manual 
welders, with a corresponding decrease in welding 
costs, factory overhead charges, and welding shop 
floor area. Carbon or continuous metallic elec- 
trodes may be used. “ Fusare ” continuous elec- 
trodes supplied for use with the machines consists 
of a central core of steel wire with an auxiliary 
wire helically wound around it. Between the 
spirals the flux is baked in position. A steel 


ribbon covers the complete electrode and ensures 
continuity of current from the exterior to the 





tin. to 4in. diameter without the necessity of 
heating or “ loading.” 

We illustrate in the accompanying engraving, 
Fig. 109, the largest machine in the range, known 
as the ‘‘ Senior Model C.” It is designed to bend 
tubes up to 4in. in diameter and solid bars up to 
2in. in diameter. This machine can be supplied for 
operation by power or by hand. In the illustration 
the machine is electrically driven by a 3 H.P. pro- 
tected type continuously rated slip-ring induction 
motor, running at 700 r.pm. The electrical 
equipment includes a triple-pole, air break, push- 
button-operated contactor for controlling the 
stator circuit, fitted with three thermal overload 
relays and “start” and “stop” push buttons. 
Reversing is effected through a drum pattern 


central core. It is claimed that this form of con- 
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reversing controller, having six regulating points 
and fitted with interlocking contacts; this unit 
is complete with separately mounted unbreakable 
grid resistances, which enable a 50 per cent. reduc- 
tion in speed to be obtained in six steps. The 
drive from the motor to the machine is through 
four V ropes. 

Supplied with three standard formers, the 
machine is capable of bending steam, gas, and 
hydraulic tubes of 2in., 3in., and 4in. diameter ; 
but, of course, additional formers for other sizes 
can be obtained. We are informed that the machine 
will bend tubes from }in. to 3in. diameter to any 
angle up to 180 deg., and 4in. diameter up to 
90 deg. angle. Steam, gas, and hydraulic tubes can 
be bent cold without loading, but copper tubes 
must be loaded. 

Other machines to have been shown are smaller 
and are mostly for manual operation. They include 
the “‘ Multi-Bar”’ and ‘“ Simpler ’’ machines, for 
bending bars of all sections. In the ‘“‘ Multi-Bar ”’ 
machine more than one bar can be bent 
simultaneously, and two bends can be made with 
one movement of the handle. 

The rod cutting machine is also operated by 
hand and is suitable for cutting round, square, or 
flat bars. 


GENERAL REFRACTORIES, LTp. 


The importance of refractory materials in the 
foundry and other industries would have been 
shown by the exhibits on the stand in the Foundry 
Trades Section of the Exhibition of General 
Refractories, Ltd., Genefax House, Sheffield, 10, 
on which an interesting display of moulding and 
silica sands for the foundry was to be arranged. 
The firm states that it has unlimited resources 
in this material, in spite of the larger quantities 
demanded at present by the iron and steel in- 
dustry. Synthetic moulding sands are claimed 
to give good standardisation, and Yorkshire sand, 
for instance, which is of a synthetic nature, is 
available in various grades, suitable for light and 
heavy castings. We are informed that the pro- 
duction of this sand is under careful laboratory 

















FIG. 110—HIGH -FREQUENCY FURNACE LININGS— 


GENERAL REFRACTORIES 


control, and therefore perfect standardisation is to 
be expected with the various grades. 

For high-frequency furnace linings a new pro- 
duct is ‘‘ Spinella” basic refractory tongued and 
grooved linings (Fig. 110). It is claimed that 
this type of lining has double the life of graded 
magnesite compositions which have hitherto 
been used for furnaces of this pattern. For rotary 
furnaces a product known as “ Rotaline”’ is 
made, and several types of basic and neutral 
refractories, including ‘“‘Supermag,” “ Diazite,” 
and the firm’s latest developments in_ basic 
refractories—‘‘ Saxpyre””’ and “ Spinella ’—were 
to be exhibited. The last-named bricks have a 
basis of chrome-spinel and are of similar com- 
position, but have differing physical characteristics. 

Another exhibit would have shown fire-bricks 
suitable for cupola linings. The bricks are manu- 
factured at various works situated throughout the 
country, and therefore the firm can supply them 
at short notice for cupola lining repairs. 

The firm states that the application of heat- 
insulating bricks and cements to linings of furnaces 
and other types of plant was once considered to 
be purely experimental, and occasionally doubt 
was expressed as to the economies which might 
result. Heat insulation, however, is now accepted 
as a certain and essential economy, not only in 
saving fuel, but in making possible more even 
distribution of heat. In fact, it is claimed that as 
much as 85 per cent. of the heat absorbed by the 
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structure is saved and fuel costs are reduced by 
20 per cent. A number of these heat-insulating 
bricks and cements would have been shown on the 
stand. 


Tur RENOLD AND CoVENTRY CHAIN CoMPANY, 
Lrp. 

On some drives it is necessary to alter the 
angular relationship between driving and driven 
wheels without dismantling or resetting the 
mechanism. A model owned by the Renold 
and Coventry Chain Company, Ltd., of Renold 
Works, Didsbury, Manchester, shows how this 
alteration in “‘ timing ”’ can easily be accomplished 
by a chain drive. The use of a chain drive enables 
the adjustment to be made to the very fine limits 
which are indispensable for cam shaft and fuel 
pump drives on oil engines and other machinery 
where .a positive drive is essential and phase 
adjustment is required. Often the arrangement 
can be used with advantage to obtain exact 
synchronisation of various movements on com- 
plicated machinery such as cigarette machines, 
and filling and packing machines. 

The diagram (Fig. 111) shows the method 
employed on the model, using a chain drive with 
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FIG. Ili—“ TIMING” MECHANISM—RENOLD 

two chain wheels having a ratio of 2:1 and two 
jockey wheels on a common arm. This arm, 
and the two jockeys secured to it, can be moved 
together by a hand wheel, and as they move 
from a symmetrical position about the centre 
line of the drive the chain lap increases on one 
jockey and decreases on the other; that is to 
say, one free length of chain becomes longer than 
the other, and, therefore, the angular relationship 
of the drive and drive wheels is altered. 

The actual advancing and retarding of the 
large or driven wheel can readily be seen on the 
model, as the driven wheel is a disc revolving 
on a smaller wheel—not shown on the diagram— 
within it and on a common centre. This wheel 
is driven at a constant speed by a separate drive, 
which is unaffected by the phase adjustment. 
By means of markings on the disc and the wheel 
within it, the alteration in timing can be observed. 

No alteration is made to the chain tension in 
the operation, but tension can be altered separately 
without affecting the timing. The chain phase 
adjuster may be used for drives with either one 
or two drive shafts; in the last-named case, 
one or both of the shafts can be controlled. 

In addition to this exhibit, the firm intended to 
show a wide range of chains, including simple, 
duplex, and triplex roller chains, and inverted tooth 
chains, suitable for driving all types of machinery 
and transmitting up to 1250 H.P. Amongst them 
are chains for cam shaft and auxiliary drives on all 
sizes of main and auxiliary oil engines in motor 
ships. An extensive range of chains for conveyor 
and elevator mechanisms, complete with attach- 
ments for various duties, would have been on view. 

Accessories manufactured by the company in- 
clude chain clutches and couplings, Renold-Hardy 
couplings, fractional horse-power flexible couplings, 
chain speed transformers, and “ push-pull ” remote 
control gear. 


CrossLey BrorHers, Lrp. 


The exhibit of Crossley Brothers, Ltd., of Open- 
shaw, Manchester, and Bush House, London, 
would have been one of the largest in Olympia, 
and would have been distinguished by the fact 
that all the eleven oil engine exhibits would have 
been shown running. Three engines were to be of 
the company’s well-proved scavenge pump type, 
which has found wide employment for marine 
propulsion and auxiliary work. 

The largest engine of this group is a six-cylinder 
direct reversing unit, with a designed output of 


this HR pattern are built in units of three, four, 
five, six, seven, and eight cylinders. The cylinder 
bore is 10}in. with a stroke of 13}in. 

A similar DR engine, with a bore of 7in. and a 
stroke of 9in., was also to be shown in the form of 
a four-cylinder unit with an output of 100 B.H.P. 
at 450 r.p.m. This particular series is supplied as 
a direct-reversing engine in three, four, five, and 
six-cylinder units, and also a twin-cylinder engine 
with a reversing gear. Yet another model running 
at the higher speed of 1000 r.p.m. was the ‘‘ BWM ” 
type engine with a designed output of 56 B.H.P., 
having a bore of 5in. and a stroke of 6}in., which 
was complete with a reverse gear and a 2 : 1 reduc- 
tion gear, and can be supplied in units from two up 
to six cylinders. 

The larger engines are familiar to marine 
engineers from previous exhibitions. The inter- 
esting features of their design are the direct- 
reversing arrangement, and the neat arrangement 
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FIG. 112—AHEAD AND ASTERN GEAR—CROSSLEY 


of the auxiliary pumps which are accommodated 
in the case of the larger units at the back of the 
engine, thereby reducing the overall length of 
the unit. This is clearly illustrated in engraving 
Fig.113. The simple method of reversing which has 
been adopted, has given most satisfactory results in 
widely varying duties, and we are informed that 
since these engines were put upon the market, it 
has not been necessary to supply a single spare part 
of the reversing mechanism. 

We show in the accompanying engraving 
Fig. 112, a view of the reversing mechanism, taken 
with the top half of the fuel pump and air 
starter casing removed, so as to show the drive 
and the starting cams. In order to reverse the 
engine from ahead to the astern position, the 
handwheel is simply turned in. one direction, 
from the one extreme of its motion to the other 
extreme, a matter of only three revolutions. 
There is thus no complication of having to turn 
the handwheel backwards and forwards such as has 


one on the crankshaft and the other on the fuel 
pump shaft. The air starting cams which are in 
pairs for ahead and astern starting, are, together 
with the driven spiral wheel, carried on a sleeve 
which is splined to the fuel pump shaft. The 
gear-wheel and the cam assembly are thus moved 
axially along the shaft from one extreme end of 
travel to the other when the engine is reversed, 
thereby causing the appropriate air starting cams 
to be engaged, and at the same time rotating the 
fuel pump shaft through an angle by means of the 
angleofthegearteeth. Bythismeanstheair starting 
mechanism and the fuel pump are re-set by means 
of one simple operation. Compressed air is led to 
each cylinder head by means of a separate branch 
pipe from the starter block. The air receivers 





FIG. I14—ACCESS TO CYLINDER HEADS—CROSSLEY 


which are supplied, enable some 60 reversals to 
be obtained with a 150-B.H.P. engine without 
having to re-charge the air vessels. 

All the engines are designed to give high torque 
at low speeds, and the idling speeds are 80 r.p.m. 
indefinitely for the 300 r.p.m. “HR ” type engines, 
and 100 r.p.m. for the 450 r.p.m. “DR” type 
engines. The third engine, already referred to, with 
the built-in reverse and reduction gearing, can be 
supplied for either air or hand starting, and has 
built-in bilge and circulating pumps running at half 
engine speed. 

In Fig. 100 on p. 352 we illustrate one of the 
heavier duty engines, which has been specially 
designed for marine, auxiliary, and land service. 
It is representative of a range of engines from 
150 to 1100 B.H.P. with a bore of 14}in. and a 





been used in other systems. The handwheel 


stroke of 17in. The engine illustrated is a six- 

















FIG. 113—REAR VIEW OF FOUR 


controls three simple functions. It operates a 
cut-out for the fuel pumps in order to stop the 
engine. Further it operates in correct sequence, a 
master air valve, which admits compressed air to 
the cylinders to re-start the engine. Finally, 
it actuates the direct-reversing mechanism itself, 
which places the fuel pump cams, and air starting 
mechanism, in the correct relative positions for 
starting and running the engine either ahead or 
astern. The simplicity of the arrangement will be 
apparent from our illustration. It will be seen 
that the fuel pump cross shaft is driven by a pair 





330 B.H.P. when running at 300 r.p.m. Engines of 








of spiral gear-wheels which are constantly in mesh, 





CYLINDER ENGINE—CROSSLEY 


cylinder model with an output of 600 B.H.P. 
at 375 r.p.m. Engines of this type have been 
supplied for electric generating use on the British 
Tanker Company’s motor tanker “ British 
Strength,” and have found employment in several 
important stations of the British Broadcasting 
Corporation. A special characteristic of this 
model is its great accessibility, with, as shown 
in Fig. 114, a sliding top cover, which gives easy 
access to the cylinder heads, and at the same 
time forms a useful tray when dismantling, as 
shown, the valve cages and valve levers. It 


should be noted that there are no overhead exhaust 
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or water manifolds to remove when it is desired 
to open up the engine. It has been shown that 
the cylinder head, the piston, and the connecting 
rod can all be removed in 23 minutes from the 
time when the engine is shut down. This is less 
time, it is claimed, than the time required with 
many other designs to remove the overhead 
manifolds before the cylinder heads can be ap- 
proached. Each fuel valve is served by its own 
fuel pump, which, like the sprayer, is of well- 
proved Crossley design. 

Two other exhibits would have illustrated the 
firm’s single-cylinder units of 6 B.H.P. output 
at 1000 r.p.m., which have a bore of 4in. with a 
stroke of 4in. These are employed for generator 
and air compressor driving, and would have been 
shown coupled to a Campbell and Isherwood 
generator and a Reavell and Hamworthy air com- 
pressor respectively. 

Another generating set, also with Campbell 
and Isherwood generating equipment and Metro- 
politan-Vickers automatic control gear, would 
have shown an automatically-controlled oil engine 
set which is recommended for emergency work. 
It has a designed output of 50 kW at 220 volts, 
and the engine is of the six-cylinder four-stroke 
vertical pattern, with a bore of 5in. and a stroke 
of 6}in. running at a speed of 1000 r.p.m. 

We illustrate in Fig. 115 a new and interesting 
production of the Crossley factories, for which 
patents are being applied for, and of which at a 

















FIG. 115—130 B.H.P. OIL-GAS ENGINE—CROSSLEY 


later date we hope to give a more extended 
description. It is termed an oil/gas engine, and 
is known as the CGQ3 unit. It has three cylinders, 
each with a bore of 10}in. and a stroke of 12in., 
and runs at 500 r.p.m. It will, we are informed, 
effectively and economically use all descriptions of 
heavy oil, town gas, suction gas, sewage gas, 
natural gas, and blast furnace gas, as may be 
required. The change-over from one fuel to 
another is accomplished by simply moving over a 
lever whilst the engine is running. No change of 
parts is necessary, nor delays of any description. 
The engine is totally enclosed, and generally 
similar to the six-cylinder engine illustrated in Fig. 
100 on page 352. 

The engine, it is claimed, marks a big step for- 
ward in the convenience with which a change-over 
from Diesel oil to gas, or vice versa, can be made. 
There is no dismantling of parts, thus saving 
the time normally spent in a change-over. The 
amounts of oil and gas in use can be varied from 
the very small quantity of oil required for ignition 
to any greater quantity up to 100 per cent. of 
oil. In cases where the supply of gas varies, such 
as with natural gas or sewage gas, varying mixtures 
of gas and oil can be used, and it is possible to vary 
the proportion without stopping the engine. 

The engine which we illustrate in engraving 
Fig. 116 is a standard model of the horizontal 
single-cylinder unit of Crossley design, which 
has a bore of 10}in. with a stroke of 17in., and a 
designed output of 46 B.H.P. at 310 r.p.m. It is 
a typical example of a range of engines extending 
from a 10 B.H.P. model in the single-cylinder 
form, up to 240 B.H.P. in the two-cylinder form, 
both single and twin-cylinder models being supplied. 
It represents the present-day model of the original 
compression-ignition engine, and in spite of the 
many and varied types in medium and high speeds 
which have been introduced, all having their 
particular applications, the popularity of this 
heavy-duty model, particularly for industrial 
drives, has been maintained. Its simplicity and 





accessibility is unchanged, and in fuel and lubri- 
cating oil consumption it compares favourably 
with any other. 

The bedframe supports the cylinder throughout 
its whole length, whilst the camshaft is supported 
from the bed, thus relieving the breech-end from 
strains. Separate circulating water outlets from the 
cylinder and breech-end are provided. Mechanical 
lubrication is employed for the cylinder, etc., 
and ring oilers running in oil baths are fitted to 
the crankshaft bearings. The gear-wheels run 





rest at the bottom of its stroke, and the pinion 
on the power shaft revolves freely, until a charge 
of gas is ignited, when the pinion is engaged with 
a rack on the piston rod, power being transmitted 
to the pinion on the downward movement of the 
piston. The engine is really a vertical gun with 
an open mouth pointing upwards and the explosive 
mixture of gas and air taking the place of powder. 
The charge is so regulated as to be insufficient 
to drive the piston out of the cylinder, but only 
within an inch or two of its mouth. Spring 

















FIG. 116—46 B.H.P. SINGLE CYLINDER 


in oil baths and the bearing oil is reclaimed for 
further use after filtration. The crankcase is 
enclosed by a neat, hinged cover. In addition to 
the usual Diesel oils, the engines can operate on 
filtered motor car sump oils, and are convertible 
for operation on gas. 

Finally, in Fig. 117, we show an interesting 
historical engine of the 1868 to 1877 period, 
which we hope will be shown at a later exhibition 
on account of its great interest. We believe it 
was to be shown running. We are informed by 
the Openshaw Works that the records of this engine 

















FIG. 1I7—ATMOSPHERIC GAS ENGINE OF 1868 - 1877— 
CROSSLEY 


are somewhat hazy as regards the original and the 
subsequent users and the class of work which the 
engine was called upon to perform. It has a bore 
of about 1lin. and a stroke of 3ft. 4in. 

In contrast to the modern type, it has no crank- 
shaft. There isa “free piston” which, when impelled 
by the explosion of gas underneath it, rises freely 
in a vertical cylinder without actuating the 
machine. The motive power is obtained indirectly 
by the atmospheric pressure acting on the upper 
side of the piston in consequence of the partial 
vacuum formed below it, following upon the explo- 
sion. When on no load, or idling, the piston is at 





remote control. 
output of 180 B.H.P. at 500 r.p.m., and is small 
and compact in design, which makes it eminently 
suited for use in smaller and medium-sized craft. 
The principal points of design in this new marine 
unit are as follows. 
per cylinder at 500 r.p.m., and is built in two to 
six-cylinder units. 
gear-driven blower is adopted with twin-exhaust 
valves in the cylinder head, the inlet ports being 
at the bottom end of the cylinder. 
which is covered by several important patents, 
gives, it is claimed, good combustion and smoke- 
less exhaust from the engine at all normal 
loads, and even under considerable overload. 
Associated with the good combustion is a very 
low fuel consumption. 
paid to cooling, and large-size slow speed pumps 
are provided, while all water jackets are of ample 
cross-section, with large inspection doors or plugs. 
The transfer passage between the cylinder block 
and head is made by a pipe which reaches into 
the cylinder head and directs cooling water straight 
towards the exhaust passages and atomiser sleeve. 


HORIZONTAL ENGINE—CROSSLEY 


buffers are provided at the open end of the cylinder 
in order to prevent any accident due to admission 


of an excessive charge. 


Petters Lrp. 


The range of Petter engines which was to have 
been exhibited at Olympia would have been of 


interest as showing the latest developments in 
connection with the firm’s patented “ Super- 
scavenge” engines, particularly with regard to 
their marine applications. 
there was to have been shown a twin-cylinder 


Among other models 


model coupled directly to a Brush drip-proof genera- 


tor, and a three-cylinder engine fitted with 


Joes’ reduction and reverse gear, along with Messier 
The latter engine has a designed 


It has a rating of 60 B.H.P. 


Uniflow scavenging with a 


This system, 


Special attention has been 


The main running gear of the gear reversing and 


direct air reversing and also the auxiliary units 
is the same. 
interchangeable with the industrial units, which 
reduces the cost and simplifies the supply of 
adequate spares. 


Many of the principal parts are also 


The controls and gauges are all grouped in one 


convenient operating position and the engine 
auxiliaries comprising pumps, compressors, and 
lubricating oil filter are all grouped at the forward 
end of the engine and are individually readily 
accessible. 
and valve gears are to be seen in Fig. 104, page 
352. By the removal of a few covers the entire 
working parts of the engine can be laid bare for 
inspection or overhaul. 


The large covers for the crankcase 


A helical gear drive is used for the blower and 


camshaft, being arranged immediately next to the 
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flywheel. At the forward end the single-acting 
plunger water pumps and air compressor are 
gear-driven at half engine speed, and the lubricating 
oil pumps, both pressure and scavenging, are 
chain-driven and readily accessible and replaceable. 
The governing on the engine has been carefully 
studied so that it will run evenly down to about 
100 r.p.m. This point will be appreciated by 
those engaged in fishing or trawling or any other 
special operating conditions which require long 
running at slow speeds. Joes’ reverse and reduc- 
tion gears are fitted as standard with direct drive 
through clutches instead of through the usual 
locked pinion gears. The gear unit is locked 
tightly to the crankshaft instead of driving through 
loose splines or keys. It thus revolves en bloc 
in the “ ahead” position. A reduction gear giving 
a propelling speed of 250 r.p.m. can be fitted if 
desired. Thrust bearings are of generous dimen- 
sions and of the ball-bearing type. Turning to the 
lubricating oil system, a pressure feed is taken to 
every working part and the oil is continuously 
maintained in good condition by the built-in 
“Streamline” filter. Oil-cooled pistons are used, 
which are claimed to give freedom from piston 
over-heating and its consequent disorders. Metered 
feeds of clean oil are provided for cylinders 
and blower. The blower used is of strong con- 
struction, so there is little possibility of trouble 
being experienced. 

The firm also manufactures direct air reversing 
units in four to six cylinders (the two and three- 
cylinder units being gear reverse). The engines 
are similar in all essential details except for the 
manceuvring gear necessary to shift the camshaft 
from “ahead” to “astern” running positions. 
All the controls are positively interlocked so that 
false manceuvring cannot take place. Michel 
thrust bearings and reduction gears can be 
fitted. Both the direct air reversing and the gear 
reversing engines are furnished with a safety 
device which immediately cuts off the fuel supply 
when the lubricating oil falls to a dangerously 
low pressure. 

Some months ago it was officially announced 
that Petters Ltd., had acquired from Knight and 
Hale, Ltd., the manufacturing and selling rights 
for the Bates oil engine, and from Fielding and 
Platt, Ltd., of Gloucester, similar rights for the 
Fielding oil engine, and the Olympia exhibit 
would have shown on the Petter stand examples 
of both these prime movers. We illustrate in 
Fig. 105, p. 352, a three-cylinder model of the Petter- 
Bates marine type engine, which has a bore of 
43in. with a stroke of 6in. and an output of about 
30 B.H.P. when running at 1000 r.p.m. It is 
representative of a range of twin, three, and 
four-cylinder models, which can be supplied either 
with reverse gear as shown, or with a reversible 
propeller. When fitted with two flywheels these 
engines form excellent industrial prime movers, 
and extend further the present range of Petter 
“ Atomic ” and other types of engines. 

The Petter-Fielding engine which we also illus- 
trate on page 352 is generally similar to the engines 
of this class which have been shown at previous 
exhibitions. The engine in question has an output 
of 28 B.H.P. when running at 290 r.p.m., and it 
has a bore of 9in. with a stroke of l6in. It em- 
bodies the latest developments of the Fielding 
design, including the patented dual chamber 
combustion principle with low pressure cold-start- 
ing characteristics, and utilises the Fielding plunger- 
controlled fuel injection system with two sprays, 
one for starting and the other for running. The 
sprayer has a plain hole and is fitted with a non- 
return valve of very simple construction. Fuel 
consumptions of the order of 0-4 Ib. per B.H.P. hr. 
are recorded for the larger sizes of engine and about 
0-46 lb. for the smaller sizes. 


Victor Om Eneines (Coventry), Lrp. 


One of the new exhibits of Victor Oil Engines 
(Coventry), Ltd., of Coventry, which we illustrate on 
p. 352, would have been shown in various applica- 
tions, some of which we hope to deal with in a 
later article. The engine referred to is one of the 
firm’s latest VI Series, which is now in production, 
and has found wide use both in the Defence Services 
and industry. The Victor “Cub” twin-cylinder 
vis-a-vis engine illustrated has a designed output 
of 20 B.H.P. at 3000 r.p.m. The cylinder sizes 
are two in number, the larger having a bore of 
3-346in. with a stroke of 3:397in., with a rated 
horsepower of 7 to 22 at 800 to 3000 r.p.m., 
while the smaller with a bore of 3-149in. and a 
stroke of 3-937in. has a rated output of 5 to 
20 B.H.P. at 800 to 3000 r.p.m. The new series 
embodies the principal features of the earlier 


improved the accessibility of the working parts, 
and given, the makers claim, longer wearing 
qualities, easier maintenance, and more silent 
running with improved fuel and lubricating oil 
consumptions. The improvements referred to 
include new designs of cylinder heads, combustion 
chambers, and injection equipment, also governor 
gear and cooling water pumps, while the overall 
width of the engine has been increased from 
30in. to 3lin. The engines we have described 
have been applied to pumping and lighting and 
the driving of air compressors, and have also found 
successful use in transport work, details of which 
we hope to describe along with other manufactures 
of the firm in a later article. 


J. Browett Linpiey (1931), Lrp. 


J. Browett Lindley (1931), Ltd., of Letchworth, 
was to have exhibited a number of air com- 
pressors and a steam engine. The latter, illustrated 
in Fig. 119, develops 100 H.P. when using steam at 
150 lb. per square inch and exhausting to atmo- 
sphere and runs at 600r.p.m. It has cylinder dia- 
meters of 8in. and 11}in. and a stroke of 6in. The 
valves are arranged one above the other on the 
same rod and placed between the cylinders directly 
above the crankshaft. They are operated by 
excentric gear. Expansion gear is fitted to enable 
the cut-off in the H.P. cylinder to be raised by 
hand or to be controlled automatically by the 
governor. 

All motion work, including the’ governor, is 
entirely enclosed within the frame and base of the 
engine and all working surfaces so enclosed are 
lubricated by oil under pressure supplied from a 
valveless pump placed in the lower part of the 
base and actuated from the main excentric. The 
cylinders are lubricated by means of a mechanically 
driven lubricator having an independently operated 
pump for each sight feed. The engine is fitted 
with double vase lubricators on the cylinder covers 
for flushing the cylinders when the engine is idle 
or being started. Engines operating with satu- 
rated steam can be arranged to run without cylinder 
lubrication if required, the pistons being fitted with 
restrained type bronze piston rings. The governor 
is of the plain centrifugal type, fixed to the crank- 
shaft and acting direct on the throttle valve. The 
working joints are fitted with case-hardened pins, 
which are lubricated by oil under pressure. Simple 
means are provided for adjusting the governor 


phosphor-bronze bushes. Crosshead slippers are 
of cast iron. Forged Siemens-Martin mild steel is 
used for connecting-rods and the crankshaft. The 
connecting-rods are formed with a jaw at the top 
end, into which the case-hardened crosshead pin 
is forced by hydraulic pressure. 

Among the compressors would have been the two- 
stage double-acting motor-driven machine illus- 
trated in Fig. 118. It has a capacity of 750 cubic 








FIG. 119—100 H.P. STEAM ENGINE—LINDLEY 


feet of free air per minute compressed to 100 lb. 
per square inch. This machine is typical of a 
range made by the firm for deliveries between 300 
and 5000 cubic feet per minute. Since the machine 
has a crosshead construction, lubrication of the 
cylinders can be effected separately from that of 
the motion work. Oil can therefore be economically 
used and the outlet air or gas is nearly free of con- 
tamination. Hoerbiger type ring plate valves are 





weights and springs, and arrangements are made for 


used. Examples of the “ Monobloc” two-stage 




















FIG. 118—TWO-STAGE AIR 


altering the speed when running, the range which 
can be obtained being usually about 5 per cent. 
above or below the normal speed. Engines are 
usually governed for a speed variation within 
24 per cent. with a momentary variation of 6 per 
cent. when the load is suddenly thrown off or on. 
The throttle valve is of the double-seated type, 
specially designed so as to avoid distortion when 
used with steam at high temperature. All valves 
and seats are renewable and made of a special 
mixture of hard close-grained cast iron. 

Cylinders are made of cast iron, the H.P. piston 
of the same material, and the L.P. piston of steel. 
The crossheads are forged solid with the piston- 
rods from 0-4 carbon steel and are fitted with 








designs, with detailed improvements, which have 





COMPRESSOR—LINDLEY 


compressor, which was shown for the first time 
two years ago, and in addition, the recently produced 
two-stage single-cylinder “ Monobloc” machine, 
which was described in THE ENGINEER on August 
25th last, would also have been shown. The latter 
machine has a single piston of one diameter only. 
First-stage compression takes place below the piston 
and second-stage above, the required two-stage 
effect being obtained by an ingenious adjustment 
of the clearance volumes. 


BLACKSTONE AND Co., Lrp. 


One of the largest exhibits which was to have 
been shown on the stand of Blackstone and Co., 
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Ltd., of Stamford and Imperial House, Kingsway, 
London, W.C.2, would have been the Mark 8M9 
eight-cylinder Blackstone-Brush horizontal opposed 
piston Blackstone-Brush engine which we illus- 
trate on page 352. It may be recalled that some 
months ago it was announced that the sale and 
marketing of the Brush oil engines built at Falcon 
Works, Loughborough, would be entrusted to 
Blackstone and Co., Ltd., of Stamford. The 
engine has a normal output of 400 B.H.P. when 
running at 425 r.p.m., and the cylinders have a 
bore of 9}in. and a stroke of 16}in. Although, 
as will be clearly seen from our engraving, the 
running parts of the engine are all totally enclosed, 
the provision of large inspection doors and covers 
enables all parts to be easily inspected, and the 
design is such as to enable the pistons to be with- 
drawn through the crankcase without disturbing 
the cylinder head. With the horizontal arrange- 
ment of the cylinders it is possible to examine all 
parts from the floor level. One of the patented 
. features of this engine is the special design of bear- 
ing for the large end of the connecting rod, which 
allows the opposed connecting rods to work on 
one narrow crankpin, without having to employ 
forked ends. The arrangement of the valves in 
the cylinder head is very practical, and the 
overhead design of exhaust valve permits the 
exhaust valve, along with its cage, to be removed 
for cleaning without having to disturb the air 
inlet valve. The fuel valves are arranged for 
variable injection timing, a system which enables 
full torque to be developed over a wide range of 
speed, and the low rate of fuel consumption which 
has been obtained with this type of prime mover is 
outstanding. 

The engine we have described is very suitable 
for marine use, particularly in installations where 
only a small amount of headroom is available. 
Two engines exactly the same as the one we 
illustrate were recently installed in a new passenger 
ferry boat which has been built for the Dundee 
Harbour Trust Authority. For auxiliary use and 
driving refrigerating compressors no less than 
twenty-two engines, of a type similar to that 
illustrated, have been supplied for the food-carrying 
motor ships of the Blue Star Line, Ltd., and have, 
we learn, given excellent results in service. 


VARLEY Pumps AND ENGINEERING, LTD. 


There has recently been put on the market by 
Varley Pumps and Engineering, Ltd., a range of 
double helical gear pumps with capacities from 
1 to 150 gallons per minute, and in two ranges 
suitable for working pressures up to 300 1b. per 
square inch and 600 lb. per square inch respectively. 
The firm intended to make a special display of 
these pumps at the Exhibition. We do not intend, 
however, to make further mention of them, since 
they were described and illustrated recently in 
our pages in the series of articles on “‘ The History 
of Rotary Engines and Pumps.” The firm also 
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FIG. 120—PUMP OUTPUT—VARLEY 


intended to show its “ Paracyclic” petrol and 
oil pumps which are made in capacities from 2 
to 50 gallons per minute, and which have 
also been described in an article of the series 
mentioned above. The firm also makes and would 
have exhibited high-pressure plunger pumps 
able to deliver against pressures up to 2000 Ib. 
per square inch. A section through a three-throw, 
high-pressure pump is reproduced in Fig. 121. 
It has been developed for operating stillage gear, 
tipping gear, small hoists, presses, and other 
similar mechanisms. 

The pump has a displacement of approximately 
1-8 cubic inch per revolution. A single meehanite 
casting forms the body and cylinder block. The 
suction and discharge valves are accommodated 
in a separate cylinder head casting which also 





incorporates a spring-loaded by-pass valve, and 
manually operated control valve. A ground 
metal-to-metal joint is made between the cylinder 
head and the top of the body, but the actual 
tightness of the joint is ensured by the use of 
Wills’ pressure-filled rings fitted in recesses at 
the top of each cylinder. Suction valves are of 
the mushroom type, and are of large area. 
Hardened steel balls are employed for the dis- 
charge valves. Nitrided steel is used for both 
the plungers and the excentrics, while the excentric 
rods are Barronia metal castings. The small 
ends of the excentric rods are spherical, and are 
seated in spherical bearings in the plungers. The 
gudgeon pins are used to return the plungers 
only, and are not under load. No plunger packing 
is used, the bores of the cylinders being honed and 
the plungers being ground to very close limits. 
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casting with the cylinder block. Main bearings 
are bolted to the crank case in a manner which is 
claimed to give rigid support to the crankshaft. 
Detachable wet cylinder liners, of nitrogen- 
hardened wear-resisting material, are a ground fit 
into the crank case and are surrounded by large 
water jackets. To the base of the crank case a 
detachable sump is bolted, separated from the 
crank case proper by a lubricating oil screen. The 
cylinder head is bolted to the crank case by long 
studs. Overhead valves and their operating gear 
are arranged in the head, the combustion chambers 
being of the firm’s well-known ‘ two-way swirl ” 
pattern, claimed to give easy hand starting under 
all weather conditions, efficiency, reliability, and 
good combustion throughout the speed and load 
ranges. 

The complete unit is totally enclosed and 
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FIG. 121—THREE-PHASE HIGH-PRESSURE PUMP—VARLEY 


The excentrics are keyed to a mild steel shaft, 
which is carried in two large single-row ball bear- 
ings, the bearing housings being formed in the 
body casting. The accompanying graph (Fig. 120) 
shows the output of the pump under varying 
pressures up to 1600!b. per square inch, at a 
speed of 845 r.p.m. 
JouN FowLer AND Co. (LEEDs), Lrp. 


On the stand which was to have been taken by 
John Fowler and Co. (Leeds), Lid., a range of 
engines, including marine propulsion and auxiliary 
units, would have been exhibited. If the Exhibi- 
tion had not been indefinitely postponed, visitors 
to Olympia would have seen shown for the first 
time marine units made by this company suitable 
for propulsive and auxiliary use on small boats. 

In Fig. 103 on page 352 we illustrate a new oil 
engine arranged for marine propulsion. Known 
as the type 2 D Y, the engine is a Fowler-Sanders 
twin-cylinder unit, having a bore of 3}in. and a 
stroke of 44in. The fuel consumption guaranteed 
by the firm at full load is 0-42 pint per B.H.P. per 
hour; for continuous duty and long non-stop 
runs in adverse conditions, the engine is rated at 
11 H.-P. at 1000 r.p.m., although its normal marine 
rating for small craft work is 15 H.P. at 1500 r.p.m. 
The dry weight of the complete unit is stated to 
be 7 cwt. A Parsons type “ F ” reversing gear is 
fitted to the spigoted bellhousing of the fly-wheel, 
forming a compact unit with the engine. When 
required, a reduction gear with a 2 to 1 ratio can 
be fitted. Compactly built, the engine is very 
suitable for all small craft where space for mount- 
ing and operation is limited. 

The construction of the engine is on robust 
lines, the crank case forming a rigid one-piece 





weatherproof. All moving parts, including the 
C.A.V.-Bosch fuel injection pump and nozzles and 
the overhead valve gear, are protected by easily 
removable covers. Large inspection doors on each 
side of the crank case afford accessibility to all the 
crank case components. According to the firm’s 
standard practice, lubrication is by pressure feed 
to all the working parts, with the exception of the 
small ends and pistons, which rely on splash lubri- 
cation. Lubricant is circulated by a pressure 
pump mounted in the base of the crank case and 
driven by gears from the crankshaft. A plunger 
hand pump is provided for draining the oil sump. 

Cooling is effected by a self-priming water- 
circulating pump, suitable for sea water, driven 
from the crankshaft at the front of the engine. 

The engine is stated to be easy to operate, 
without the services of a skilled operator. All 
the controls are conveniently arranged and an 
instrument panel, containing a lubricating oil 
pressure gauge, cooling water thermometer, and a 
tachometer can be mounted over the gear-box, if 
required. 

The same engine unit without a reverse gear is 
very suitable for use as a ship’s auxiliary for driving 
a generator, general service pump, or an air com- 
pressor. In order to demonstrate its application 
in these connections, the firm had arranged for 
exhibition such a set, comprising the 2 D Y engine 
driving a 3-kW Laurence Scott generator, and, 
through clutches, a Reavell air compressor and a 
Drysdale “‘ Wee-Mac ” pump. 

In addition to the engine described above, the 
firm had prepared for exhibition a range of indus- 
trial engines, ranging in power from 90 H.P. to 
4 H.P., in various cylinder sizes and types, includ- 
ing the company’s high-speed supercharged four- 
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cylinder unit, which has been in course of produc- 
tion for the past year or so. 


RUTHERFORD O1t Burners, Lip. 


Stationary and portable oil burners, capable of 
burning up to 10 gallons of oil per hour and suitable 
for a variety of uses, were to have been shown by 
Rutherford Oil Burners, Ltd., of 28-32, Chandos 
House, Buckingham Gate, London, 8.W.1. 

The design of the burner manufactured by this 
firm is such that no external source of power, such 
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A.—Primary air intake. 
B.—Secondary air intake. 
C.—Choke tube. 
D.—Boiler tubes. 
E.—Steam jet. 

F.— Oil jet. 


G.—Water inlet. P.—Pump. 


FIG. 12—O1L BURNER—RUTHERFORD 


as compressed air, electricity, or steam, is required 
to produce atomisation, and therefore it is of the 
** self-generative ’’ type. In its simplest form it is 
claimed that it will operate on a wide range of 
fuels, but very heavy oils can be burnt if a thermo- 
siphon preheating gear is fitted or if pressure feed 
tanks are provided. 

A diagrammatic arrangement of the burner, 
water tank, and oil tank is shown in the accompany- 
ing engraving, Fig. 122. The burner is operated 


varying the amount of oil flowing to the oil jet 
and by varying the pressure on the water tank. 

In the portable type the burners are designed in 
two sizes for a consumption range of } to 14 gallons 
per hour. Designed primarily for military field 
cooking, they are complete units with sufficient 
tank capacity for four hours’ continuous running. 

Stationary models include twelve hours’ capacity 
water tanks and are made in four sizes, covering a 
consumption range of } to 10 gallons per hour. 





H.—Boiler header plugs. 
J.—Steam filter cleaning valve. 
K.—Oil metering valve. 
L.—Automatic oil shut-off valve. 
M.—Three-way valve. 
N.—Water outlet. 





by subjecting water to a pressure of 30 1b. per 


The unit consists of the burner, a water tank, and 


@ 


Q.—Pressure release valve. 
R.—Water filler. 

S8.—Oil tank. 

T.—Oil shut-off valve. 
U.—Filter. 


all the accessories mounted on a base plate, and 
it can be connected directly to the pipe line from 
the main oil storage tank. We illustrate in 
Fig. 123 a stationary burner suitable for firing 
3 to 5 gallons of oil per hour. It is fitted with a 
small pressure oil tank for starting on heavy fuel, 
coupled to the main oil line through a Newman- 
Milliken lubricated valve, thereby énabling the 
oil to be fed to the jet under pressure. The main 
oil tank is mounted in a position in which it warms 
up quickly, and as soon as the oil in the tank is in 

















FIG. 123—STATIONARY OIL 


square inch by means of a small motor-car tyre 
pump. Water passes through a three-way valve 
to a flash steam generator consisting of a series of 
rustless tubes in the flame zone, where highly 
superheated steam is generated and issues from a 
horizontal steam jet past a vertical oil jet. The 
issuing oil is atomised by the passing steam. Oil 
is prevented from issuing from the oil jet, except 
when there is pressure in the steam generator, by 
the automatic oil cut-off valve. In starting up, 
air is fed to the steam jet from the top of the water 
tank to provide the power necessary for primary 
atomisation of the oil. A lighted torch is applied, 
and as soon as the flame has had sufficient time to 
heat the steam generator tubes the three-way 
valve is turned to admit water and to cut off the 
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a condition to flow freely the three-way valve is 
turned to cut out the starting tank and turn on the 
supply from the main tank. 


THE SPrRAL TUBE AND COMPONENTS COMPANY, 
Lp. 

Many of the products of the Spiral Tube and 
Components Company, Ltd., of Honeypot. Lane, 
Stanmore, Middlesex, would have been shown at 
the Engineering and Marine Exhibition at Olympia. 
The firm specialises in the manufacture of all types 
of heat transmission plant, including radiators, air 
heaters, cooling coils, and condensers. 

In the accompanying engraving, Fig. 124, 
is illustrated a combined oil and water cooling 
radiator, recently completed for use with a 400 H.P. 


firm’s standard form of cooler for most installa- 
tions of high engine power. This type of cooler 
does not consist of detachable sections, but the 
danger of failure is said to be extremely remote, 
and the cost of manufacture is considerably 
reduced. In the construction of these combined 
coolers heavy gauge solid-drawn copper tubes are 
silver brazed into copper-bearing steel tube plates ; 
the top and bottom headers are of grey cast iron. 
The oil cooler is of tubular construction, having 
solid drawn copper tubes and solid drawn steel 


headers with cleaning plugs in the top for the 
removal of internal spiral baffles. These baffles 
are designed to help to create turbulence in the oil 
flow, and at the same time act as cleaners if with- 
drawn, wiped, and replaced. A six-bladed fan 
mounted on large diameter ball bearings is fitted. 
The bearings are carried on an excentrically 
mounted spindle, in order to provide for belt 





FIG. 124—OIL AND WATER 
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adjustment. The fan can also be arranged for 
electric motor drive or shaft drive through a bevel 
gear-box, if required. 

These radiators can be supplied with silicon- 
aluminium header castings where lightness is of 
extreme importance. 

For many purposes the firm’s patented “ Spiral 
Tube ”’ is used in the construction of heat trans- 
mission equipment. It consists of continuous 
rolled copper tape wound spirally by automatic 
machines on to solid-drawn copper tubes. We are 
informed that the gilling is soldered to the tube 
throughout its length, so that a homogeneous 
union is obtained between the gill and the tube, 
thus ensuring strength and efficient heat trans- 
ference. Such tubing is used in the construction 
of many types of radiator, notably roof radiators 
for railcars, where sections for lubricating oil, as 
well as the circulating water, can be provided. 
Furthermore, since the coolers are sectionalised, 
it is possible to supply standard sections for cooling 
any size of power plant. 

(To be continued) 








New British Chemical Standards 





Ir is announced by the Bureau of Analysed Samples, 
Ltd., that the following new analytically standardised 
samples are now ready for issue. 

Bronze “‘C” (No. 207).—Copper 86-84, tin 9-80, zinc 
2-55, nickel 0-09, lead 0-41, phosphorus 0-05, iron 0-06, 
antimony 0-04, arsenic 0-05, sulphur 0-06. 

Cast Iron (No. 206.)—Total carbon 2-59, combined carbon 
0-05, silicon 3-32, manganese 0-33, sulphur 0-063, phos- 
phorus 1-51, titanium 0-16, chromium 0-07, nickel 0-02, 
vanadium 0-13, copper 0-02, arsenic 0-04. 

B.C.S. Bronze ““C” (No. 207) corresponds in com- 
position to B.S.I. Specifications 382 and 383, 1930 for 
2/10/88 bronze (gunmetal, ingots, and castings). Cast 
Iron (No. 206) was specially prepared to meet the need for 
an iron high in both phosphorus and silicon and is typical 
of certain irons manufactured both in the Cleveland dis- 
trict and in the Midlands. Both the bronze and the iton 
have been analysed by a number of experienced chemists 
including independent analysts and chemists representing 
well-known manufacturers and users. The certificate of 
analyses which is supplied with each standard gives an 
outline of the methods used by the co-operating chemists 
and includes comparatively new and interesting processes. 
The standards are issued in bottles containing 25 grams, 
50 grams, 100 grams, and 500 grams, and may be obtained 
direct from the Bureau of Analysed: Samples, Ltd., 3, 
Wilson Street, Middlesbrough, or through any of the usual 








air supply. The size of flame is controlled by 





Paxman-Ricardo oil engine. It represents the 


laboratory furnishers. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Some Changes in Steel Administration 


Srnc £ the outbreak of war two Orders have been 
issued concerning iron and steel products and one dealing 
with scrap. The second Order, dated September 22nd 
(No. 2), supersedes the Order of September Ist (No. 1), and 
the Iron and Steel Control very wisely has issued an 
Explanatory Memorandum which will prove of very great 
value to the steel trades. It is pointed out that where a 
licence is required the buyer must actually hold it before 
supply can be given; but it is not necessary for the licence 
to be produced. The supplier, however, must satisfy 
himself by the quotation of the number on the licence or a 
copy that the buyer holds the licence. Power has been 
taken in the latest Order to obtain information regarding 
stocks of and the business of iron and steel firms. Scrap 
has been excluded from Order No. 2 and the schedule of 
materials for which a licence is required differs little from 
Order No. 1; but the descriptions of some of the raw 
materials and products have been revised. Order No. 2 
contains a list of exemptions from the necessity for 
obtaining a licence which does not greatly differ from the 
first Order, with some important additions. A licence is 
not required for certain sorts of manganese ore which are 
not of interest to the iron and steel trades, and contractors 
and sub-contractors (other than stockholding merchants) 
of an exempted customer are also exempted. The 
additions to the exempted classes have brought in elec- 
tricity generating stations; other public utility under- 
takings ; shipowners ; agricultural engineers ; locomotive 
and wagon builders ; iron and steel works, foundries and 
forges ; producers of refractory materials. Public utility 
undertakings are defined as electricity, gas or water 
suppliers, railways, tramways, road and water transport, 
dock, harbour, pier or lighthouse undertakings ; under- 
takings for the disposal of refuse, and drainage authorities. 
It is advisable, however, that suppliers should take careful 
note of the wording of the exemptions. Suppliers with 
written contracts existing on September Ist, 1939, do not 
require a licence, but preference must be given to con- 
tracts with the classes of consumers mentioned in the 
Order, although no individual preference must be shown 
between these customers. A purchase may also be made 
from a stockholding merchant without a licence from 
stock held by the merchant at the time of purchase. It is 
important to note that a customer does not need a licence 
to purchase products not exceeding 10 cwts. in quantity 
or £20 in value for any purpose ; but he must obtain one 
if he wants to place a repeat order within a week. Licences 
are required in any event for the acquisition of high-speed 
steel containing 14 per cent. or more of tungsten by a stock- 
holding merchant for replenishment of stock and for 
“any indirect purpose of supply to exempted customers 
. + . other than a contractor or sub-contractor.” It is 
pointed out that the issue of a licence in respect of new 
orders does not give the material covered by the licence 
any preference over other supplies. A statement has been 
issued that breaches of the Order are punishable by 
(a) on summary conviction imprisonment for a term not 
exceeding three months or to a fine not exceeding one 
hundred pounds, or to both such imprisonment and such 
fine, or (6) on conviction on indictment imprisonment for a 
term not exceeding two years or to a fine not exceeding 
five hundred pounds, or to both such imprisonment and 
such fine. 


The Pig Iron Market 


More active conditions prevail in the pig iron 
market than for many weeks. Business in foundry iron 
is slowly expanding and the light castings foundries are 
better occupied, although there is a considerable amount of 
unemployed capacity in that industry. As a result, the 
demand for high phosphoric pig iron has become more 
active and fair quantities of this iron are now passing into 
consumption. For several months this department has 
been only poorly employed, but the producers are now for 
the most part operating at a fair rate of capacity. On the 
north-east coast the pig iron makers have concentrated 
upon the production of steel-making irons and the manu- 
facture of foundry qualities has ceased for the time being. 
Consumers, however, are being provided with supplies 
from reserves at the furnaces. The Midland makers also 
continue to supply users in this area with considerable 
quantities and during the past year have established a 
firm hold upon this market. No export business has 
been transacted in foundry iron, but this position has ruled 
for a long time and it is hardly likely that the authorities 
would regard with favour the export of pig iron in the 
prevailing circumstances. Quotations until the end of 
October for Cleveland No. 3 foundry are 99s. delivered 
Teeside and 101s. delivered consumers in the north-eastern 
area, and 102s. delivered Glasgow. In the Midlands 
practically all descriptions of foundry iron have been in 
good demand, but business in low phosphoric iron has 
been on a larger scale than of late. This description has 
become comparatively searce and an increasing number of 
consumers are turning to the use of hematite. Northamp- 
tonshire high phosphoric iron also is not so easily obtainable 
as of late, but on the other hand Derbyshire qualities are 
in good supply. In Scotland many blast furnaces are in 
operation and the production is being well absorbed. The 
demand for foundry iron is reported to be on the quiet 
side, but as the light castings foundries become busier 
their requirements of this class of iron will increase. 
Specifications against contracts are coming forward at a 
good rate and producers have no difficulty in meeting the 
market requirements. In the hematite iron department, 


new business has not been particularly strong, principally 
because consumers have covered themselves well ahead. 
There has, however, been an increase in the number of 
specifications against existing contracts reaching the 
works, which fortunately have good reserves and are easily 
able to deal with the larger demand. 





Unless otherwise specified home trade quotations are delivered f.o.t. 


Scotland and the North 


The high rate of production achieved by the 
Scottish steelworks previous to the outbreak of war has 
been more than maintained, and most consumers are 
receiving regular supplies. Little tonnage, however, is 
available for commercial purposes after the wants of the 
Government and similar preference classes have been 
served. As a consequence there has been comparatively 
little new buying on commercial account, but of course 
orders for work of national importance continue to stream 
in to the makers. The demand is spread over all descrip- 
tions of steel, but is particularly insistent in the structural 
steel department. The constructional engineering firms 
have a number of important jobs in hand and are expecting 
others to come forward before these are completed. Con- 
sequently there is an unrelaxed demand for both large 
and small sections and plates. All the Clyde shipyards 
are busy and considerable tonnages of steel are continually 
passing into consumption. It is anticipated that these 
requirements will continue to expand, and all available 
plant at the steelworks has been brought into operation, 
The marine engineers already have many months’ work 
in hand and are receiving fresh orders daily. Difficulties 
regarding delivery must necessarily arise in present con- 
ditions and these are being met as equitably as pussible and 
the steelmakers are straining every nerve to supply the 
material required for national purposes. The tank makers 
are responsible for the consumption of a good tonnage of 
plates and recently the wagon builders have obtained a 
number of orders which will absorb a large quantity of 
steel. The re-rolling works are now fairly well off for 
supplies of semis, although some of them express nervous- 
ness regarding the future. The output of the steelworks, 
high as it is, is not sufficient to meet all requirements, 
which have to be supplemented by large tonnages of 
imported billets and sheet bars. Huge quantities of black 
and galvanised sheets are required for national purposes. 
The pressure appears to be chiefly for heavy sheets, but the 
production of medium and light gauges is also on an 
impressive scale. Great activity rules in the Lancashire 
iron and steel trades. It is in fact a cause for wonder that 
so large a production of joists, sections and plates should 
disappear into consumption with such rapidity. The tank 
and boiler makers have good contracts in hand and are 
taking up large tonnages of plates. An active department 
of the market is the bright steel bar trade. A few weeks 
ago the demand for this material showed signs of slacken- 
ing, but since the war it has increased considerably. It is 
fortunate that good stocks have been available to meet 
the needs of the consuming trades. There is also an 
increased demand for reinforced concrete bars, whilst the 
call for special steels has been an active feature of the 
market. The collieries are operating at high pressure and 
are requiring large tonnages of steel for maintenance pur- 
poses. As a result there is an insistent call for rails, 
roofing bars and light arches. 


The North-East Coast and Yorkshire 


The pressure for supplies of all descriptions of 
steel is unrelaxed, and although the works are operating at 
full capacity they can scarcely keep pace with the demand. 
The seven classes of consumers receiving preferential 
treatment and from whom a licence is not required take 
up the greater part of the output, and material is not 
easily obtained for work which is not directly of national 
importance. It is expected that the production on the 
north-east coast may exceed previous records for Sep- 
tember, and all plant is being pressed into service. The 
constructional engineers are fully employed on contracts 
which will keep them busy for a long time to come and in 
the aggregate are taking up a huge tonnage of structural 
steel. All the shipyards are busy and are receiving steady 
supplies of plates and sections. The tank makers and 
locomotive builders also require considerable tonnages of 
steel, and it says much for the strength of the effort put 
forward by the steelmakers that the demand from all 
these sources is being adequately met. The call for billets 
and sheet bars seems to have all previous records, 
and it is hardly surprising that the output in this con- 
nection has not been able to keep pace with the demand, 
although fortunately the large imports of this class of steel 
during August have made the position fairly comfortable. 
The re-rolling industry is as fully occupied as the supplies 
of semis will permit and huge tonnages of small bars and 
sections are passing into consumption. The supplies of 
billets and sheet bars have been rationed and this measure 
has been accepted without complaint by the re-rollers 
who are now obtaining regular deliveries. The sheet mills 
in the north-east district have been working at full 
pressure for months past, and lately outputs have if any- 
thing exceeded those achieved before the war commenced. 
Practically the whole of the production of sheets is going 
into work for national p ses, and as a result there is 
little material left for export, although normally this 
industry relies largely upon its export trade. The steel 
industry in Yorkshire is as busy as on the north-east 
coasts and the wartime control is working smoothly and 
with a minimum of disturbance. In the Sheffield district 
a large output is maintained of basic billets which, how- 
ever, is scarcely sufficient to meet all the market require- 
ments. The production of acid carbon billets is also on a 
large scale, and the demand for this class of steel appears to 
be rapidly increasing. Alloy steels also are passing into 
consumption at a steady rate and there is an active request 
for all kinds of special steels. Although orders for steel 
for commercial purposes have to yield to material required 
for Government Departments, a certain number of the 
former are being dealt with and it is hoped that in the near 
future arrangements will be made for meeting the needs of 
the ordinary trade and at the same time supply steel for 


export. 





Export quotations are f.o.b. steamer. 


Current Business 


The Department of Overseas Trade announces 
that the following contracts are open for tender: Indian 
Stores Department, supply and delivery of quantities of 
ball and roller bearings, etc., required during the period 
February Ist, 1940, to January 31st, 1941 (Indian Stores 
Department, Miscellaneous Branch, New Delhi, October 
25th). South African Railways and Harbours Adminis- 
tration: supply and delivery of quantities of steelwork, 
bolts, rivets, etc. (Tender No. 2356, Johannesburg, Novem- 
ber 2nd; local representation essential). Australia, 
Victorian Railway Commissioners; supply, delivery and 
putting into service at Newport Power Station, Melbourne, 
of instruments for two steam boilers and one turbo- 


alternator (Melbourne, C.1., November 29th; local 
representation essential). Singapore Municipal Water 
Department: supply of quantities of brass bent and 


straight ferrules in three sizes, }in., fin. and lin. nominal 
bores (Singapore, or Pierce & Williams, 1 Victoria Street, 
London, S.W.1, October 30th). The Stanton Ironworks 
Co., Ltd., has placed a second order for a walking dragline 
with Ruston-Bucyrus, Ltd., for use in its open cast 
ironstone mines. As a result of the war the firm of Sie- 
mens-Schuckert (Great Britain), Ltd., Great West Road, 
Brentford, Middlesex, has severed all connection with 
Germany and is now under British direction. Contracts 
will be executed with as little delay as possible. In view 
of the Government’s desire to maintain export trade it is 
stated that the contract for locomotives for Turkey, 
valued at £1,000,000, which was recently placed, is being 
proceeded with, and no obstacle will be put in the way of 
delivery. The Copper Development Association has 
announced that the Association will for the time being 
continue its usual activities and that inquiries for informa- 
tion should be sent to the Association offices in Thames 
House, Millbank, London, 8.W.1, from which address all 
its usual publications can still be obtained. The arrange- 
ment between Barrow Hematite Steel Co., Ltd., and 
Colvilles, Ltd., notified in July, which provided for an 
exchange of products and the closing of the former concern 
as regards the heavy and merchant bar mills for ten years 
as from next January, has been suspended for the duration 
of the war. 


Copper and Tin 


The situation so far as the copper trade is con- 
cerned has not materially altered over the week. Mer- 
chant business is practically at a standstill as a result of 
the regulations, and considerable dissatisfaction naturally 
exists amongst distributors. It has been decided to 
liquidate all outstanding Metal Exchange contracts, and 
dealings have been suspended for the time being. Trans- 
actions now taking place are all at the maximum prices 
instituted by the control Order and consumers requiring 
metal presumably have to go direct to the control. There 
is no shortage of copper and although the price in this 
country is still below that asked in America and other 
neutral countries it would not appear that for the time 
being there is any necessity to raise it. The arrangements 
which have been made by the British Government with 
Empire producers, it is understood, will be adequate to 
ensure the provision of this country’s requirements and if 
the necessity should arise of supplementing the Empire 
output it would probably not be difficult to obtain the 
material from neutral countries. Whether the high 
world price for copper will be maintained in view of this 
position it is impossible to foresee, but at the moment the 
American copper producers do not show any inclination 
to reduce their quotation of 12 cents per _—— and buying 
in that country has been at a high level. Another factor 
in the market position is that the Japanese have apparently 
ceased to buy, although their requirements must still be 
considerable. Business in the tin market has been on a 
moderate scale and naturally there is a tendency amongst 
dealers to pursue a cautious policy in view of the restric- 
tions. Licences to export tin to the United States 
have not been difficult to obtain, and this points to the 
belief which is shared by the market that the British 
Government does not anticipate any shortage of supplies. 
The East has also been selling heavily and it is suggested 
that the outputs there have been on a record scale. 
Prices have not shown any particular strength on the 
London market, but as the war continues the tendency 
will probably be for values to move upwards. 


Lead and Spelter 


Disappointment is felt in the distributing trades 
that the London Metal Exchange remains closed for 
dealing in lead and spelter. It was hoped before the out- 
break of war that a similar policy would be pursued with 
regard to the Metal Exchange as in 1914-1918, when dealings 
were permitted. In fact, it was not until 1917 that the 
market was closed. Most consumers are well covered by 
contracts and are receiving steady deliveries ; but those 
who require supplies have to make their purchases direct 
from the control and some annoyance is expressed by users 
at this interference with the usual sources. These trans- 
actions are, of course, at the official maximum prices. 
Similar conditions also prevail in the spelter market. 
There is no shortage of supplies and good quantities con- 
tinue to pass to the galvanising trade. The London 
market is of course suspended, and at the moment there 
seems little likelihood that it will be reopened for some 
time. 








Tue InstiruTiIon or STRUCTURAL ENGINEERS.—The 
December (1939) examination of the Institution of Struc- 
tural Engineers has been postponed. Examinations 
will, however, be held in 1940, and all concerned and 
interested will be informed in due course. 
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French Engineering Notes 
(From our own Correspondent in Paris) 


Armament Production 


Unt1t recently the production of armaments was 
controlled by the Minister of National Defence with a 
commission which controlled the requirements of the three 
services and organised supplies of raw materials, dis- 
tributed orders and arranged for them to be executed with 
more or less priority according to immediate urgent needs. 
This organisation still exists, but fails to give cohesion to 
industry which lacks a guiding hand. For that reason, a 
Ministry of Armaments was created and confided to 
Monsieur Raoul Dautry, who is entrusted with the task of 
evolving and carrying out plans to ensure a maximum 
efficiency in armament production. The Minister of 
Armament is under the direction of the Ministry of National 
Defence, but his qualifications as one of the most successful 
technical and industrial organisers of the day, and the 
confidence everyone has in him, leave no doubt that 
Monsieur Dautry will exercise complete initiative in 
accelerating and expanding the production of war materials 
and of all engineering and chemical accessory products. 
He is responsible for supplying the armed forces with 
everything needed for carrying on the war, and also for 
organising the production and distribution of raw materials 
and products and manufactured goods for the country’s 
requirements generally. The Minister will take over the 
organisations and personnel of the Ministers of National 
Defence and of War that are necessary for research work 
and technical experiments concerning armament manu- 
facture. The whéle of the ammunition and explosive 
factories, with their personnel, will be handed over to him. 
In a word, Monsieur Dautry will have a free hand in 
organising the engineering production and ensuring that 
machinery and plant are maintained in a condition of 
efficient working and, judging from what has already been 
done, he will do what is necessary to co-ordinate the 
machine tool industry in order to keep pace with a growing 
armament output. The Minister will have all the existing 
services working under him, and while the precise con- 
ditions of the new Ministry have yet to be determined, the 
above summary of the decree shows that the field to be 
covered is vast and entails a heavy responsibility on one 
man, whose capabiliites are relied upon to keep the fighting 
forces fully supplied with all the material they require and, 
at the same time, enable industry to be carried on inde- 
pendently of armaments for the country’s normal needs. 


Expulsion of Labour Extremists 

Without the controlling influence of Communism 
the labour revolt would hardly have brought the country 
so near disaster as it did in the two years following June, 
1936. Communism works from the inside and seeks to 
control all the levers of labour organisations, and when the 
Popular Front Government fell the Communist influence 
collapsed with it, although extremists continued to fight 
a growing opposition in federations of unions which saw 
that Communist methods had wrecked the interests of 
workers. . Recent events now seem to have really brought 
about the downfall of Communism in labour organisations. 
A public apology for Stalin in joining hands with Hitler 
laid bare the political character of the movement. Labour 
indignation against that ‘‘ betrayal ’’ has forced unions 
and federations, in which Communists had played a 
leading part, to take measures to expel them from the 
governing bodies. Federations which have always been 
swayed by extremist agitation began the expulsion. 
They are the federation of Inscrits Maritimes, or seamen 
who are liable to be conscripted for the navy, the federa- 
tion of dockers’ unions, and the federation of miners’ 
unions, which had already split in consequence of an illu- 
minating report by the secretary, who revealed the 
deplorable state of things he had seen at collieries in 
Russia. The National Federation of Metal Workers has 
circularised affiliated unions to the effect that a Com- 
munist disposal of funds leads to a suspicion that they are 
employed for political purposes. It-appeals to the unions 
to decide upon the exclusion of Communists who have 
“betrayed their country and the working classes.” 
Finally, the Confédération Générale du Travail has pub- 
lished a condemnation of the Communist attitude. This 
general anti-extremist movement could hardly have been 
so spontaneous if the whole country were not united in 
one supreme effort and workers had not settled down to a 
national duty that will admit of no interference by dis- 
turbing elements. 


Employers and Workers 


The present good relations between employers 
and their men show what can be done when both are 
satisfied that work is being carried on in their common 
interest, as well as for national security. The mobilisa- 
tion has done much to foster this better feeling by imposing 
discipline on both parties. The General Confederation of 
Employers now urges that every advantage should be 
taken of these favourable circumstances to secure the 
confidence of the men and give a permanent character to a 
real collaboration which cannot fail to have a beneficial 
influence on industry in the future. It is suggested that 
employers should place themselves in daily contact with 
the men and show a personal interest in them and generally 
treat the men as collaborators rather than as mere wage- 
earners. In small works there is no difficulty in carrying 
out this plan, and it is, in fact, in the nature of things that 
the small employer should be in close relation with his 
men, but in works employing a large number of hands it is 
difficult for an employer to be in daily personal contact 
with them. Moreover, the collective contract system 
raises a barrier between them. Nevertheless, the Con- 
federation insists upon the value of personal relations in 
creating confidence among workers in their employers. 
If, during the war, this contact is maintained and workers 
see that they are really collaborators in production, with 
a sense of responsibility, it would, it is suggested, be an 
easy matter to remove the barrier which the C.G.T. 
erected at the height of its power when it drew up a 
draconian form of collective contract that has had to be 
considerably modified. Whether the barrier can be 
entirely removed depends upon trade unions, which fear 
that closer contact of men with employers will weaken 


British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Speci. 
Sales Branch, 25, 
ls. each. 

The date first given is he date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of he 
comple e Speci fication. 





ions may be obtained at the PatentOfice 
‘outhampton Buildings, Chancery Lane, W.C.2 


SWITCHGEAR 


511,452. February 21st, 1938.—InTERRUPTABLE PowER TRANS- 
Mission Connections, Allen West and Company, Ltd., 
Lewes Road, Brighton, Sussex, and Reginald John Benney, 
of Allen West and Company, Ltd. 

This invention relates to interruptable power transmission 
devices and refers more particularly to devices of the kind 
in which a driving transmission element moves a driven trans- 
mission element to a given position in opposition to a bias, and 
the connection between the two elements is interrupted under 
given conditions so that the driven element returns to a normal 
position under the bias independently of the driving element. 

One embodiment of the invention, as applied to a loose handle 

switch adapted to be tripped upon the occurrence of overload 

or other fault, is shown in the accompanying drawings. Movable 
switch contacts (not shown) are mounted on an outer hollow 
shaft A and the switch operating handle (not shown) is mounted 
on an inner shaft B which passes through the hollow shaft, and 
is connected thereto by means of a ball or roller C in a hole in 
the hollow shaft and projecting into a recess in the periphery of 
the inner shaft. The amount of ball which projects into the 
recess is less than half so that, when a torque exists between the 
two shafts, it is pressed outwardly, but is normally prevented 
from leaving the recess by means of a pivoted catch D having 
an arcuate inner surface which lies close against the outer surface 
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of the hollow shaft so as to hold the ball against outward move- 
ment throughout the range of rotation of the hollow shaft. 
Normally this catch is held against movement away from the 
hollow shaft by means of a trip lever E as shown in Fig. 1. Upon 
the occurrence of overload or other fault, the catch is released 
by the trip lever as shown in Figs. 2 and 3 and is free to move 
in opposition to the bias of a spring F away from the outer et 
of the hollow shaft a sufficient distance to enable the ball 
leave the recess in the inner shaft. Thus the outer shaft is free 
to rotate under the usual spring bias (not shown) from the closed 
position of the movable contacts shown in Fig. 2 to the open 
position shown in Fig. 3. During this rotation, the ball will be 
retained in the hole in the outer shaft by means of the arcuate 
surface of the spring biased catch, and it will be seen that, when 
the handle is moved back to the open position to bring the recess 
again into registration with the ball, the catch will return to its 
normal position pressing the ball into the recess as shown in 
Fig. 1, and the fault having subsided, the trip lever will again 
engage the catch to prevent it from outward movement. By 
return of the handle to the closing position, the movable contacts 
will be returned to the closed position in opposition to their bias. 
As shown the catch takes the form of a lever pivotally mounted 
at G and having its extremity outwardly turned so as to engage 
with a roller H at one end of the trip lever. When the overload 
or other fault occurs, this roller is moved clear of the outwardly 
turned end of the catch and the latter is rotated about its pivot 
away from the outer shaft. When the catch returns to its normal 
position a curved surface at the back of the outwardly turned end 
engages the roller H to cause it to ride over the extremity of the 
outwardly turned end and again fall into locking engagement.— 
August 18th, 1939. 


ELECTRICAL APPLIANCES 


511,251. November 22nd, 
Robert Bosch, G.m.s.H., 
Germany. 

Condensers for the discharge of high frequency currents from 

electrical leads are known in which the leads are carried through 

the condensers themselves and are connected in the interior 


1938.—ELEctTRICAL CONDENSERS, 
4, Militarstrasse, Stuttgart, 
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of the condenser casing with the condenser layers or coating 
in order not to increase the inductivity of the condensers by 
special supply leads. If condensers of this type are used for 
carrying away high frequency currents from leads in which 
currents of great strength, for instance, above 50 amperes 





their own authority, 














must be so proportioned that it is impossible for ive 
heating of the condensers by these parts to occur. In individual 
cases this would involve very iderable i in the cross 
sections of the leads and thus also to an i in the di ti 





of the condensers caused merely by the leads, and the object 
of the present invention is to avoid this. In the construction 
shown, A and B are the coatings of a condenser for carrying 
away high frequency currents from the lead C which in the 
present case extends thro’ the condenser casing between 
the terminals D and E. The coating A of the condenser is 
connected at the point F with the total effective surface of the 
lead C which can be achieved by widening the lead at this 
point in the manner of a flange. In order to avoid heating of 
the condenser by 4 current of, for instance, 100 amperes flowing 
in the lead C, a choking coil G is connected in parallel to that 
part of the lead which extends through the condenser between 
the terminals D and E. The ohmic resistance of the coil G 
may amount to the tenth part of the ohmic resistance of the 
lead C extending may the condenser whilst the inductivity 
may be 100 times ti inductivity of that part of the 
lead C.—August 15th, 1939. 


511,580. February 19th, 1938.—Manuracture or ELecrric 
ConDENSERS, British Insulated Cables, Ltd., of Preseot, 
Lancashire, Francis Joseph Brislee, of Wayside, Rupert 
Road, Huyton, Lancashire, Burkewood Welbourn, of The 
Croft, Rainhill, Lancashire, Harold Higham, of Sandy- 
mount, Robin Hood Lane, Helsby, Cheshire, and Joshua 
Creer Quayle, of Ashton, Chester. 

The construction of a wound type of condenser manufactured 
in accordance with the invention is illustrated. The electrodes 
consist of metal foils A and B interleaved with thin films C, D, 
E and F, G, H of ——— polythene. The metal foils extend 
beyond the polythene films and wire terminals J and K. are 
soldered to them. The improved condenser exhibits low and 
almost constant losses at all frequencies up to and including 
radio freq' i Ite dielectric has a softening range of from 
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110 deg. to 115 deg. Cent. when unplasticised, so that under 
normal working conditions of the condenser it remains solid. 
The dielectric also has a very low water absorbent capacity 
and after exposure to atmospheres of high humidity or even 
immersion in water maintains its extremely low losses, con- 
sequently, the mechanical construction of the condenser and 
its enclosure can be effected very simply. Condensers of the 
wound type can be manufactured without any external 
covering in addition to the outer layer of aang dielectric. 
Furthermore, the dielectric is unaffected by ozone so that it 
resists the effect of high electrical stress. The dielectric of the 
improved condenser is not softened by mineral oils at ordinary 
temperatures so that the condenser may, if required, be immersed 
in oil without the dielectric being deleteriously affected.— August 
21st, 1939. 


PUMPING & BLOWING MACHINERY 


511,305. March 26th, 1938.—CenrTRIFUGAL Fiurp Pumps, 
Gilbert Gilkes and Gordon, Ltd., Kendal, Westmorland, 
and Ernest Alfred Jackson, of the Company’s address. 

The efficiency of centrifugal pumps is very high, but a dis- 

advantage of such pumps is that they are not self-priming. 

According to the present invention a centrifugal pump is 

primed by setting the runner in rotation, establishing a water 

seal on the outlet side of the pump either by hand or auto- 
matically due to the rotation of the runner, and then exhausting 
the air space between the seal and the static liquid level of 
the supply by means independent of the centrifugal pump. In 
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order to retain a sufficient volume of water between the inlet 
and the outlet of the pump to form eventually an effective seal 
on the outlet side of the pump at starting, the outlet passage, 
and also preferably the inlet passage, is upturned to form a 
trap, so that the runner eye is either partially or wholly sub- 
merged by the water so retained. Alternatively water may be 
fed into the pump from any source after the pump runner 
commences to revolve, to form a seal in the upturned outlet, 
and the priming pump, which may be a separate pump, or & 
pump on the runner shaft, is then used to exhaust the suction 





flow, then the parts of the leads carried through the condensers 


pipe of air. A priming pump A preferably of the water ring 
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type as shown which may be driven separately from the centri- 
fugal pump or from a common drive has its inlet B connected to 
@ point on the upturned inlet C of the main centrifugal pump 
and preferably on the top side adjacent to the impeller. The 
operation of the priming pump draws air from the suction 
pipe and delivers it through its pressure connection E to some 
point other than the suction pipe, the actual — being deter- 
mined for each installation. e water from the pump displaces 
the air in the suction pipe and flows over the sealing edge F to 
enter the main pump. The main pump then commences to 
deliver water into the upturned outlet pipe. The primer 
being connected to the top of the suction pipe, continues to 
draw air from it until the suction eye of the pump impeller is 
completely filled with water. A small amount of air left in 
the impeller is carried out by the water and the main pump 
is primed and functions normally. In order to avoid leakage 
of air into the suction system the gland or glands may be 
sealed by means of water sealing rings around the shaft as at 
G, supplied with water from the pump outlet or from another 
source if preferred. Upon the pump cx ing to functi 
the priming pump also commences to deliver water and this 
may be added to the main pump discharge as at H or the primer 
may provide a separate head of water, or it may be stopped. 
—August 16th, 1939. 





MACHINE TOOLS AND SHIPS’ APPLIANCES 


511,123. December 23rd, 1938.—Drop-HaMMERS, Henschel 
Flugzeug-Werke A.G. 

It has been found that the regularity of the mode of operation 
and also the lifetime of the rope employed in rope-operated dro; 
hammers can be inc by constantly cooling the inner wall 
of the rope drum by means of circulating liquid during opera- 
tion. By means of the cooling the rope drum is kept at a uni- 
formly low temperature thus avoiding the disadvantages which 
may be experienced in operation owing to changing temperatures 
and particularly excessive heating. The upper part of the 
standard of the rope-operated drop hammer arranged according 
to the invention is shown in the accompanying drawing. 
Above the standard there is arranged a rope drum A around 
which the rope fixed to the weight is passed in known manner. 
The rope drum, which is in the form of a hollow cylinder, has 
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at both ends, outside the vertical and horizontal axis, an 
inwardly projecting annular flange B or C, the former being 
of greater depth than the latter. On the side where the flange C 
is located, the lower part of the rope drum is surrounded by a 
tank D which is connected with a discharge pipe E. On the 
side where the flange B is, the fresh-water pipe F opens into the 
interior of the drum. Fresh water is fed constantly through this 
pipe to the rope drum while the drop-hammer is in operation, 
the supply being regulated by a valve G. This fresh water 
flows along the wall of the drum from one end to the other, and 
absorbs the frictional heat produced ; at the flange C the cooling 
water then flows over into the tank and is carried off from thence 
through the discharge pipe. A disc H mounted on the axle 
and located on the side of the drum where the water flows off 
serves as a wall for protection against splashing.—August 14th, 
1939. 


SHIPS AND BOATS 


1938.—E.ectric Surip’s Drives, 


511,570. February 17th, 
Boveri et Cie, of Baden, 


Aktiengesellschaft Brown, 
Switzerland. 

When the direction of motion of an electrically driven ship 
is to be checked, it is usual to reverse the direction of rotation 
of the machine driving the propeller. In order to check the 
ship’s motion as quickly as possible, it is usually sought to 
change the direction of rotation of the machines rapidly with 
the result that the propeller frequently turns in the new direction 
of rotation, whilst the ship still has a considerable speed in 
its original direction. Consequently the smooth flow of the 
water through the propeller ceases and considerable vibrations 
occur in the whole of the after part of the ship, which vibrations 
affect adversely the life of the ship. The invention consists 
in a ship’s drive including a propeller mechanically coupled to 
an alternating current motor having a rotary magnetic field 
and an associated energy dissipating controllable electrical 
device, the arrangement being such that when a retarding 
effect upon the forward speed of the ship is desired, the motor 
without reversal of the direction of rotation of its magnetic 
field is caused by suitable adjustment of the electrical device 
to reduce the propeller speed, the maximum retarding effect 
being attained when the propeller speed is slightly above that 
at which the forward speed of the ship provides a maximum 
counter torque,— August 21st, 1939. 


TRAMWAYS AND RAILWAYS 


511,385. May 6th, 1938.—Covurpiines ror Raitway VEHICLES, 
Cyril Irving Birkbeck, 66 Elmbank Way, London, W.7, 
Alfred Cecil Neblitt East, 24 Park Avenue, London, 
N.W.2, and London Passenger Transport Board, 55 Broad- 
way, Westminster, London, 8.W.1. 

This invention relates to improvements in couplings for 
railway vehicles and is particularly concerned with a coupling 
for use between vehicles which are normally permanently 
coupled together to form a train, such as are used for example 
on underground railways, the train usually being made u 
from the requisite number of motor and trailer coaches whic 
are coupled in the workshops. A draw-bar is provided having 
oppositely directed flanges or walls so arranged along the bar 
that channels are formed along which the coupling hoses and 
cables between the vehicles can be effectively housed. The 
coupling is formed by a pair of flanged sheet metal pressings, 
A, A, riveted or welded together with the flanges oppositely 
directed to provide on the upper and lower faces of the draw- 


bar channels of substantial depth in which the usual cables 
and hoses, B, C, between the coaches can be housed. The 





two pressings are of double arrow-head form to allow the cables 
and hoses at each end to be taken out laterally in a smooth 
curve on either side of the coupling pins and connected to 
unions on the ends of the coaches. A plate E is located between 
the two pressings to space them a short distance apart and 
annular housings D are welded into apertures in the extremities 
of the pressings to receive roller or other bearings through which 
are passed the coupling pins. The flanges on each of the 
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pressings preferably extend along the straight sides of the 
central part of the pressing and along the inner sides of the 
outwardly flared ends so that the cables and hoses are housed 
and protected over the full length of the draw-bar. The 
electric cables are conveniently placed in the channel of one 
pressing and the air or other hoses in the channel of the other, 
all being retained by detachable cleats or clips.—August 17th, 
1939. 


MISCELLANEOUS 


511,005. October 25th, 1938.—ExrcrricaL CoNNECTORS, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, W.C.2. 

One of the most important points which must be taken into 
consideration in the development of immersion heaters is the 
production of a rigid and dependable connection between the 
current lead in and the heating element that is to be immersed 
in the substance or material that is to be heated. A practical 
example of the invention is illustrated. The ends of the 
heating elements are marked A. At B and C are shown the 
means by which the ends of the tubular heating elements A are 
connected with the two parts D and E of the lead in. F isa 
guide tube to this lead in. The connector G consists of a block 
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of insulating material which is produced by the injection- 
moulding process from a squirting paste having a vinyl base of 
high temperature resistiveness and high surface leakage cur- 
rent strength, that is, for example, from polyvinylcarbazole. 
Such materials, as is known, are injected at high pressure and at 
temperatures ranging between 150 and 250 deg. C. and they are 
therefore particularly suitable for the production of the immer- 
sion heater handle according to the invention, for apart from 
high surface leakage current strength and maximum temperature 
resistiveness, they penetrate into all joints and intervening 
spaces during the injection process owing to the high pressure, 
and fill these up completely, so that actually a completely con- 
nected block of insulating material is formed, which is also fully 
able to withstand hanical stresses.— August 11th, 1939. 


510,983. May 5th, 1938.—THermionic CaTHopEs, The 
General Electric Company, Ltd., of Magnet House, Kings- 
way, London, W.C.2, and Mark Benjamin and Colin James 
Smithells, both of Research Laboratories of The General 
Electric Company, Ltd., Wembley, Middlesex. 

This invention relates to oxide coated thermionic cathodes, 
for example, for thermionic valves or cathode ray tubes. 
According to the invention a core for an oxide coated cathode 
consists of an alloy of nickel containing from 0-15 to 0-5 per cent. 
of magnesium. The thermionic efficiency may increase as the 
magnesium content is increased up to 0-5 per cent., but there 
is no appreciable further increase in efficiency beyond this 
concentration ; 0-25 per cent. is usually a suitable proportion 
of magnesium. The addition of magnesium within the limits 

ified has only a small effect on the cold resistance, and at 
750° C, the specific resistance is substantially the same as that of 
commercially pure nickel. The product of the reaction between 
the core and the coating is probably a thin film of magnesium 
oxide ; but it appears to have little effect on either the thermal 
emissivity or electrical resistance between core and coating. 

The addition of magnesium has a marked effect in preventing 

the growth of large crystals in the core, so that a greater tension 

ean be applied to a filamentary cathode without causing 
fracture than is possible in the case of previously known cores 
of nickel and nickel-alloys. The alloy preferably contains, in 
addition to nickel and magnesium, only those elements that may 
be found in commercially pure nickel and commercially pure 
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magnesium. But it may contain appreciable quantities of such 
other elements as are commonly alloyed with nickel, for example 
iron or cobalt ; for the benefits derived from the magnesium 
appear to be nearly independent of the remainder of the alloy, 
so long as the nickel constitutes at least 75 per cent. of the alloy, 
The preferred alloys may conveniently prepared by meltiny 
commercially pure nickel in an induction furnace in a reducing 
atmosphere and adding the required amount of magnesium in tho 
form of a magnesium rich nickel alloy immediately before 
casting the metal into ingots. The magnesium rich alloy js 
conveniently prepared by adding up to 25 per cent. by weight of 
nickel to a bath of magnesium melted under any of the usua) 
fluxes. The oxide coating may be formed on the core by any 
of the usual methods. The period required for activation is 
generally found to be reduced by the presence of magnesium. 
August 11th, 1939. 


511,265. January 6th, 1939.—Seir-Lockine Nut, Elie Raou! 
Marchou, 55, Avenue Ste. Foy, Neuilly-sur-Seine, Seine, 
France. 

The lock nut comprises three parts, a barrel A which is 
internally tapped and forms the nut proper, a skirt B, and « 
web C which is substantially perpendicular to the axis and 
connects the barrel to the skirt. The barrel is shorter than 
the skirt, as shown in an exaggerated manner in the drawing, 
in which the nut is seen screwed on a bolt, but not tightened 
on the part. In this position the skirt bears against the part, 
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whereas the barrel is a certain distance from it. By means 
of this arrangement, it can be seen that when the nut is tightened 
in such a manner that the head of the bolt comes into contact 
with the part on one side and the skirt on the other, if the 
tightening action is continued, which is possible since the barrel 
has not yet touched the part, the reaction of the skirt on the 
part tends to cause a gripping of the barrel on the thread of 
the bolt, as seen in Fig. 2. This action is enhanced by the 
fact that a number of slits are provided in the nut which make 
it resilient.-—January 15th, 1939. . 








Forthcoming Engagements 








Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


Bradford Engineering Society 


Monday, Oct. 9%th.—Bradfod Technical College, Bradford. 
** Engineering—A General Outlook for the Student,’’ Harry 
Moss. 7.30 p.m. 

Diesel Engine Users Association 

Thursday, Oct. 12th.—Caxton Hall, Westminster, S.W.1. 

Symposium on Running Gear for Diesel Engines, 2.30 p.m. 
Institute of Fuel 
Thursday, Oct. 19th.—Connaught Rooms, London. Luncheon 


12.45 p.m. for 1.15 p.m. Mr. H. A. Humphrey will give a 
Summary of his Melchett Lecture ‘‘ The Supply of Ex- 
plosives during the last War and the Early History of 


Billingham.”’ 
Institute of Transport 


Monday, Oct. 9%th.—Chari Cross Hotel, Strand, 
Presidential Address, T, E. Thomas. 2.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 


W.C.2. 


Tuesday, Oct. 24th.—39, Elmbank Crescent, Glasgow. Presi- 
dential Address, W. Ayre. 6.30 p.m. 
Tron and Steel Institute 
Thursday, Nov. 23rd.—4, Grosvenor Gardens, S.W.1. Statutory 


Autumn Meeting. 3.30 p.m. 


Junior Institution of Engineers 
Friday, Oct. 6th.—39, Victoria Street, S.W.1. 
5.30 p.m. to 7 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Oct. 13th.—Mining Institute, Newcastle-upon-Tyne. 
Annual General Meeting and Presidential Address by Major 
T. Russell Cairns. 5.30 p.m. 


Social Meeting. 





= 


PERSONAL AND BUSINESS ANNOUNCEMENTS 


SANKEY-SHELDON (Harris & SHELDON, LrD.) inform us that 
they have transferred their head office from Cannon Street to 
“ Bridge House,’’ Tadworth, Surrey. 

Tue Institute oF Fvet informs us that in order that closer 
contact may be maintained with members and any Government 
Department to which the Institute may be of service, it has 
been decided to remove the head office to 30, Bramham Gardens, 
London, 8.W.5. 

Mr. Wrtt1am J. Ruston has been elected by the Directors 
of Ruston and Hornsby, Ltd., of Lincoln, to a seat on their 
Board. Mr. Ruston is a nephew of the late Chairman of the 
Company, Colonel J. S. Ruston, and is also a Director of J. Stone 
and Uo., Ltd., of Deptford. 

Davin Brown anv Sons (Hupp), Ltd., ask us to say that, 
apart from their London and Birmingham Offices, where 4 
skeleton staff is retained, most of their district engineer sales 
representatives have been re-called, as it is felt that, under the 
present circumstances, their services can best be utilised on 
production work. Arrangements have however been made for 
technical repr tatives to be available on request, from the 
Head Office and Main Works at Huddersfield, if it will in any 
way assist customers. 

















CATALOGUES 


Catalogue of ‘Osram Lamps and G.E.C. Equipment for 
Photographic Studio Lighting,’ the equipment listed covering 
Sashalite bulbs and reflectors, photo-flood lamps reduced from 
28. 6d. to 2s., photographic studio lamps, darkroom lamps, 
general lighting service lamps, Osira high pressure mercury 
vapour electric discharge lamps, projector lamps, prices reduced, 
and general photographic studio lighting equipment. 








